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President's Corer 


What a urcst past year! We had our ups and downs during the year, bul 
overall itwas very productive year. 1998 looks to be a strong year as well. 
Several projects should be rolling out this year, including the DGPS 
Reference Station, John Ackermana’s Wireless TCP/IP book, the 
METCONG-II kit, and, with luck, at least one SS radio offering, I'll let the 
whole ofthe /*SX spenk for what is happenin, sono need for meto duplicate 
thut information here. 

L would Wke (0 thank everyone who volunteers ume to make TAPR work, 
T can't cven begin ro list everyone, but let's hir on @ few areas that are very 
important to how TAPR sets as an urgamzation. People like Larry Keeran, 
K9OORP. who maintains the APRS SIG file area, you can") imagine the 
weekly work Larry does in answering questions and making sure all those 
new hles gel moved someplace on the system. Greg Eubank, KL7EV, who 
maintains the TAPR software lib. Chack Martin, KD6NUJ, who weekly 
records and encexies the Newsline audio for tho TAPR web page forsomany 
others to sten to. We had over 50,000 accesses to the audio pages Chuck 
makes possible. Lee Ziegenhals, NSLYT, who provides space and makes 
the TAPR.ORG system possible with its terrific access to the Intemet and 
dedicated expertise When things aré ool nupning so smooth To all the 
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President's Comer, continued. 

yullnicors Who answer téchnioal and infomation 
questions like Kon Mursons, WSREN una Keith Justice, 
KPFTP, 10 tame jut & few. Without the Volunicers (hut 
Dorothy draws upon (0 help answer questions or help 
members: debuy kil problems, we wouldn't he very 
Sudessstul in what we do, The volunteers that oeip "elmer" 
others past theif prolléins ore the best! To al! the SIG 
chairs who maintarr (he ile blood of conununications on 
varous discussions and onanization suberoup> that 
conke ip TAPR. When we stared the yards lists in 1991. 
C uever thouvht thar they would turn lato such an 
IMiportanl COmmteucaGons foo) fo, and beiween vur 
maoimnbers: To al! thase tit help with project design and 
development that Keep cormmy back year afler year lo 
Provide technica) Uballenges or the pest of ws to learn 
from and expenence hy building nod dctting these 
things operatin ae at — sou know whe you ar. Finally to 
all = ps aeonteth that renew egch year to suppar what 
TAPR ts about, Berween the affory of those: activel 
involved personally and to those who just fead the 2S. 
eaph quaner, TAPR [5 as strony asthe membership as a 
wholt. J only see very positive things from tho curront 
embershiyy hase. 


With all the great praise out oF the way >), oow want 
toask everyone to help with @ fund miser forthe MMI Iz 
FASS radio project budjret We have money Alocted, 
Wat Gre Will need mond fin we have available in the Ré1) 
funds to support what is needed. The project is 

very nicely with the CPt) now operations! 
wn ibe RE sections being levied snd broughs up io speed. 
A projcet report is avallable in this issue and photos and 
audin are oon the web projert page 
Sierra tae org/ss). Any money we cnn raise will 
allow aF16 comtinvie t fund | 
fow this yaar as Well vs fully Support the fadic project 
When fis tsse came up last month, someone thiungi 
This was olor Of money for the gent 12-18 months, Many 
don't realize that the } INC-2 offort ona: TAPK Ga 
lithe never $100,000 oo fully pull off { bope that this 
project docsn' trequire that much cash in the long run. bar 
it easily could iF We have to do initial producGon of the 
units ourselves, much tie the TNC-2 in L984, 10 make 
the wiil 4 reality for the sensteur redic conununity a a 
price we af! want to see 


A fow to look for in 1998 include the AXKI, and 
PAPR Digital Communications Conference ty be held in 
Chicago, in September, with CAPRA as the local hosts, 
‘The Chicago conterencs Innks to ba as strong as Bis Last 
yeur’s in Baltimore, s0 | hope everyone that: couldn’! 
attend the 1997 confcrence can take it this yeur. Don't 
forget that the Dayton Ham Vention will he on May 15, 
16, and 17. Weexpeel anuther atrony speaking -sebedule 
on Friday aficmeon and we slipuld have sonié concept of 
the hanquet speaker for our dinner by the next PSK. 


the oier projects scheduled, 
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President's Comer, continued. 

To finish, lot me point out that this is clccrion timc of 
year. Wo have four peuple ninning for the three slow. 
syuilable on the TAPR Board of Directors. Each member 
hus.strong credentials, so pleuse lake a moment and look 
oyer the election information and send in yourvolc The 
TAPR Botnl of Directors is responsible for sciting 
directions and goals of che izution, xo lis is your 
elo WO have osay, We will again be soonpiny 

lots printed ip this PSR as well a8 doing an on-line 
balloting sysiem. Please vore! 


Until next quarter and lots more fun! 
Cheors - Greg, WDS| VD 


TAPR Board of Directors Elections 


The following four members Have agrecd to run for the 
larce aveilablc passtions on the board of directions. You 
may vote lor (hese individuals and/or any write-in 
eandidales using the ballot printed on We next to last page 
ofthe PSR or wing the on-line election web page (details 
to follow). 


Deadline for balloting is March Lst, 1998. Boa 
Members cléctad will serve a three year term, 


The lollowing TAPR mombers beye been nominuted 
tor cheovion this yearty tbe TAPK Board of Directors. 


Jobn Ackernoana, NKUR (cx-AG9Y) 
Jim Neoly. WASLHS 

Bary McLamon, VESIF 

Doug McKioney, KOSRL 


Jim Neely, WASLHS 
Voice: (322) 6043012 
Internet; WaSlhs@tmpr.org 
have been lidexised since 1963 and involved in digital 
communications since the Vict Nam war in the middirc to 
latc 1960s. During the “60s I ran phone paiches and 
teletype trulfic on Air Force MARS networks. 


In the early ‘80s 1 became Involved ji) packet 
communications and was on¢ of the contributors to the 
Teas Packet Rallo Society's TEXNET system. ‘The 
Austin Texas TEXNET nude still bears my call, It was 
the fist TEXNET node outside of the Dalias-Ft Worth 
area and is the pipeline node between the norihem snd 
southem purtions of TEXNET. 


1 eave bean invalved in TAPR since the laic ‘SOs and 
heave served two terms as 4 director and have besp the 
treasurer since 1992, 
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Doug McKimey, KCIRL 
Telephone: (408) 663-4999 
Internet ely @imcktech.cum 


My wile and 1 slarted ax two-year Novices in 71.We 
berame HAMS ayiin in 83, for mi yell, ane 86 for Beverly 
KOSAMI. 1 hecameé very active in ATV and Packet, tur 
ATV domingled. I have co-authored magazine articles in 
AUTO-CALL and SPEC-COM snd auibore) articles in 
AMATEUR TELEVISION QUARTERLY and 73 
Amarcur Radiu Today (wilh severs! other arlicles 
mentioning my activilies). My phowgraph has bsen 
published and republished in chupter 16 of ibe ARRL 
OPERATING MANUAL, Therefore, Dkcpt my cal! duc 
tomy ATV inyolyement. 


i wi The Presidens of thie Nayal Postgraduate School 
(NPS) Améleur Ratio Club (alsa in 87, 39. ano 91) and 
the originator of WINTERFEST in the central Califomis 


areca. j im tiy runnitig ous 7h WINTERFEST, 
WINTEREEST is 4 ee pablicevent, which demionsirales 
all the modes of HAM Radio to the public in an 
inddor/duldixir Sevling and uses the jlea markeiars table 
roniting to pay for the event, I willed A HAMPEST which 
aciwally demonsyated HAM Radio to the public! Soe 
http://www.mickiech.com/~wP8.him. 


Tum in my second professional Career. In 92. 4 retirec 
from: my first career as s Submiarine Cammaniter in the 
Navy. | started my Second career, 92, ws 4 sole 
propnictor of my own bustness in ee. hullding ated 
deploying oceanographic buoys, which resulled Gum my 
thesis work, aUNPS, and have bean busy even since, The 
busy work involved GPS/DGPS design sad development 
dong with telemetry of data using 1200, 9600 end Sorrel 
Speetrum technologies, I hive develnped weful products 
for TAPR: the ONCORE GPS Interfecc Boot Rev ¢ & 
2 and with Sleve, N7MPR, we developed the RTCM-104 
Generator Intertuve Burst for the ONCORE GPS, 


Tn my career os a HAM, I sirive for personal growth, 
Wayne Green, W2NSD/1, editor of 73 Amateur Endio 
Today, stated that 2 NAM should sive Zor personal 
srowth in HAM Radio by writing HAM articles for 
Magazines, be qclub officer, nn W HAMFEST and ww ihe 
Process, Encourage others: to. do the same. Those are 
imporam comments. Running lor BoD for TAPR ig 
anolber importanic personal growih objective My goals 
are to inspire others fo cxpund, thar HAM Radu lives, 
iniy the technologies that HAM Radio offers ana TAPR. 
fs definitely in the forefront of HAM Radio Tecinology. 


I want © be able io serve TAPR fi) this lechnology 
education and expansion press. | would apprecjate 
your vole 10 elect me in the TAPR Board of Directors. 


raat 


Harry McLarnon, VEAIF 
Voice: (613) 420.3207 
Internet: vedif@taprorg 


I've héen a ham lor SS yeurs (I tun scarcely belicye this 
myself, bul the calendar docsn’r lic!) and have bec 
invofved jp packet radio for more than 4 third of thattime. 
Like moat folks, 1 Stared off doing £200 bps AX.25, bul 
my ts soon tumed 16 using higher speeds aid lhode 
Imterdsting TCP/AP-base) applications that] found on the 
Inémet KASQ und WA4DSY provided the essenticl 
software and hardware building blocks, and I'sct out in 
build «56 kops RF MAN, Ir has now been in continuous 
Operston for more than eight years. Alung the way, I 
hecame a PBBS aysup (11 years continuous operation), 
became tho national IP address cposdinator, se} up one uf 
the firs} packct-Intomet gateways, slaned NOS-BBS and 
other mailing lists, Administered one of theTitst amaleur 
web/mail/ftp servers, and quiernus oiher paokotrelakd 
things. And. about faur years ago, f became s major Linus 
enlbusiast! “ 


Professionally, Tam «x commusicaions syatcms 
engineer at (he Communications Research Center, 4 
fedcral govcroment R&P tab, | currently work in the area 
of digital radio broadcusting. Il may scom as if my work 
and hobby 210 father olosely pelaved, This is (que to Some 
extent but Pde have other interes which havo nothing 
ta. do with radial 


Three years ago wher | Uirs\ rac torthe TAPR board, J 
saw (het my onornes for TAPR would he findiie 
affordable ways td.gcl to highur spéeds, developing 
guidelines for elfecive network design, (with emptasts 
on Level 1)7,¢,, the physical layer), and naling more use 
of WWW and other Iniémet tools te get nocded 
infonmativn nut te the users, Lihink TAPR has made good 
progress on al) of those fronisin the past three your. We 
have identified spread specirum ws a major cnabling 
technoloyy for bigh-apeed packet operation, und there has 
been a surge of wetivily if (his ates. Progress has been 
made op the repzulatory and cducational front, a TAPR 
spread spectrum SIG was surteit, and the commercial 
wireless LAN offerings were studied lu see what can be 
adapted for amateur usage A number ofexpenineis with 
the commerctal hariware have been camed out, and a 
spread spectrum development project was /aunched, 
Information on RF propagation and uther nelwork-related 
issues bas becn Mado availabk: through the Web, the SIG 
mailing lists and presentations at events such ag ihe DOC 
and Dayton Humventiun. The TAPR Web sile has 
become & temendous resource for members and 
non-members alike, 


OF course, not everyone ié inlenested ii high-speed 
Odtworking. TAPR contiaves to be a well-rounded 
onganization, providing good support (6 member io 
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many othet lnrerest areas, such as APRS and 
Improventeois to HE prgket, T think we're headed in the 
‘righedirection, and I'd Ike (6 Conlinue Ws help sider TAPR 
down thissraud. fir the next three ycam. 


Jute Ackermann, NEUE (ex-AG9V) 
Voice: (937) S48-7384 
internet: asur@tapr.urg 


i've been Vice President of TAPR, and 9 boanl 
mewn bor, sineo. 1995 and ni asking you lo fel me serve 
aninher term on ihe ieerd. | view TAPR as a powerful 
force ta help advance the state al the art in Amatour Radio, 
dod I'd like to hel) wilh inal effort. 


I'v been phan since 1994, dnd tm A member of the 
ARKL and AMSAT (7 addition to TAPR, My nin 
intérent in ham sadia is dipaial communications, and 
pt rly Hemvorking ['vé been involved in building a 

9.2kips neiwork (hal cover southwestern Olin, and 
Ly runt my a club's Linux and TINOS based servers. 
¢'f also play ing with some sprend specturmn equipment 
under the TAPR STA 7 was the fist chairperson of the 
TAPR “netsig” special interest group, and ["m curently 
finishing & book on tues exdio TCP/IP that TAPR will be 
publishing Real. Soon Now, 


Professionally, I'm 4 lawyer at NCR Corp, where I 
specialize in computer contract and intellectual p 
issues. Anhough | can'hsenve a6 TAPR's lawyer, I think 
that my business backigqund oak benofil TAPR. 


I'd appreciate your vere (orate #6 A TAPR Director. 


Voting for the TAPR BoD 

Please find the mail-in Walle On page 27, You will 
need fo include your membership oumbcr and check 
number in i $0 thal we cen ersure no duplicate bullots, 
These numbers can bo found on your misiling label. You 
can either Vote hy the hallo! printed in this PSR ar by 
electronic means using the World Wide Web, 


To vole, etiher send ut the paper ballot or access 
Hitp2/wwesaprorg/sles, You will bo asked 10 give your 
mombership number sid chece number which can be 
found to the right of your membership number om the 
iqiling label of this If you have problems using the 
page..contact Dorothy at the OfBee and we can look into 

issue, 

We look forward te yourcomrments on this new way 
of colleccng yotcs in both tradjliogal paper and nowor 
Aécironic form, 


Mail-in Balloris printed a Page 27. 
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TAPR 900Mhz Hopp d 
Spectrum Radia Design Meeting | 


The FHSS rodiv development group mer for cwo 
in-depth design and review meetings on January 2nd arid 
3rd_ 1998, The: purpyive Of Ihe mecling was lo set goals 
for the uporening 6-8 mouths, You can see some photos 
from the meeting at 


Hiutpe//w ww. (pir .ony/Lapr/him)/laprihss, html. 


AS of the meting, lhe digital boun! is coming Io life 
with the CPL! srurting to function. The Plas memory and 
RAM are now beng tésied, Then (be wetwork interface 
will be cheeked ont. this is dono, code development 
for the radio can really go. underway. Initia} code 
development and \esting with the Motordla MC48260 
will be dune with s simple 8 pin BDM (Background 
Debugaing Mode) inperfice dogcrihed in the Motorola 
(iterature, At this lime we do dot heve pacess to the more 
expensive louly-which would reduce development Lime. 
Real progress on tho project is visite with mayor sedtions 
of the RF hoard [\ncywning and the CPU operational on 
ther clisi tal board, 


Sump olthe gouty regarding the CPU board include; 
* CPV oporational rst, register verify; (Complete) 
« Vénfy BDM working; (Completed) 
* RAM + FLASH testing 
* Ethemet /F working 
* Develop aimple stack running 
~ exchanges cthomet packets 
~ 360 register WO'ctde 
~ PC display / conteol of 360.regyy ters 
~ PC diaplay / control of VLSI mgusters 
Write PIC & 360 custo, use siniple suck to verizy; 
~all VLST togisicrs cain He rea yen 
- 360 gan talk to/fooen PIC 
~ TAN can read/write packels vin Efoomet VF 
~ 360 can talk on MOLL: to Viterbi chip for data 

© Mexdify PCB anwork and rebuild CPU boant 

The VCOs are now operational on the RM board and 

funhor testing of cach section 14 widerway, Some vf the 
goals regarding the RF hoard include 

= Verty VCO epccirsl characteristics; (Compleied) 

* Put Motorola QPSK cncederion bnard, drive itom 

PIC (lem perry data) 

* Add HARRIS 3724 Mod/Demad, text 

+ Add Tx thiser, Ta PA, T/Rawiteh 

+ Add Re down converter, IF post amp 

* Loopback (esting 

* Tum RF board arwork 

There has been ow lot of discussion regarding 

development environment. In the short lerm, (he group 
oan uae existing public domuun development tools fr the 
initial tests, DUC a MOTE sUbstoNtiot COMplier, assembler, 


* 
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linker will be reauifed past tho initial testing. Several 
packages are being evaluated. 


Some. of the gnals jm the development environment 
LOO!s drew Are tO ensure the requiremcots list is met for the 
schacted Tas 

« Assembler; © compiler (C+4 prefered) with assem - 
bly sourhe quipud capability, Viowebleas text 

© Linker and Symbolic Debugyer (C++) 

* Meusns-for gcbugeee to interact with larpet proc. 

+ Rumson PC ply 

* Identify Vendor 

~ Pricethe pachape, secure funding 

Sever) poople Wave inquired shout whal software will 
ins Cevelaped. While Iho tenm is Continuing to discuss this, 
ue deciwan hes io be made until weget past many of the 
initial #4005 Of gening We fediowpemtonal. A firsi thing 
16 Work on will bs the selcction ar the development of the 
kernel and am OS for the CRU, in order to help 
Progfan Ting past the intial ev phase. An important 
issue is ( Select Something that wil) allow others 
dntercated in developing code the ability to do something. 
The team has examine! several stacks and kemels and is 
currently looking scridusty ar XINU as the environment 
for dhe ration. 


TAPR 900Mhz FHSS Project Fund Ralser 


AS published 1 the Jastisste of the ASR, Bob Suivktia, 
shal ay Reel, WDOETZ, Tom il a An 
highly competent support group are nat 
TAPR 900MHZ FHSS Rudio We figure ta spend a} least 
$20,000 this your on the pmject an things like wnotbor 
board tum, developmen soliware, parts, and otber exlds 
and ends that a project of this magnitude requires. 


TASR Will be Secadng Gut a find raising fotter in the 
next few months ii oder wo help fund al) of part of iid 
$10,000 for this year’s development. We-would like to 
ask (he membership to douste money towards tne 
deveclopmicnt effort 6 ensure (hat we don"! havo to take 
awey from other linporlant pryjects thst also need cash 
this year iO be completed, 


When you gel ihe aole Gum TAPR esiong for a spiall 
coninbulion, pluude tke 4 setious moment and help bring 
this UlIQUe ndjeCt cluser to Completion. If you have 
contact with a regional packot Organization contact them 
abou! contributing. Help Lund a. prijcct that will lead to 
many now and exciting operational possi hilines! 


Donations ahove $25 will receive o cenificale 
inditwioy finding of TAPR FHSS Radio Project, while 
donations of $250 Of more will recetye a plaquo to Jet all 
know Ol thejr efforts with this project. All dongions are 
needed large and sntall, You.can call the affics at (940) 
353-0000 ur Fux (940) 566-2544 to make your donation 
by MC/Visa 


Faxes 


What exactly does the inside of a 
GPS3OPC look like? 


Charles A. Wells, W400M 
W400MG@a0l com 


When Don Haselwood, W4DH, and I finally sawed tho 
cover off my GPS-30 and I was able to see what was 
insids, it became apparent that it would haye been nicc to 
know what was inside before we started sawing. So, | 
asked Curt Erickson, NSANA, to come over with his 
digital camera and take a few piciures. 


View from above and behind. Good view of 
patch antenna 

For those of you that haven’! goticn out the saw yet and 
for those of you who arc terminally curious butdon’t plan 
to saw into it here is what it looks like. Note that these 
pictures were taken with thc magnetic mount attached to 
the bottom of the base. This makes the base look a bit 
bigger than it really is. 
= 


. ee - 
Noe ee . 
? . aN ° 
— 
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Closeup view from front 

Afler studying the pictures, you should have a better 
idea of the cloarances inside the housing. To remove the 
cover, remove all optional base plates. Then pmcced as 
follows:Using a hacksaw, saw offa bit less than 1/8th inch 
(0.100 or so) from both sides and the “front end” (the end 
away from where the cable comies out). You can tell that 
you've sawed all the way (brough the cover when the thin 
strip of plastic below the saw kerf pulls away [fom the 
bottom edge. 


Once all three sides have been sawed through, pry the 
top off with a small common screwdriver. Start al the 
front and work down cach side. Be a bit careful that the 
bottom of the GPS-30 docsn’t bend down. This flexing 
puts stress on the sheet metal shields and bends them). 
Once all three sides are free, the cover will lift up and 
break loose trom the back. 


At this point, you’re inside. Just the act of sawing off 
the cover was enough to make my GPS-30 unit start 
working. I’m not sure why, but it works fine now. 


Closeup side view 
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The Binh of the Internet 
Vision Cert, x fold io Beran Aboba 


Copyright (¢) 4907 Vinton Cerf. All rights reserved May 
be-reproduced in any medium for noncommercial pur- 
poses. 


[Here w aatary oy Vint Cerf on the history of the Internet. 

As you can see from needing whet Vind hes to vay, packer 
ride hud @ very dinporient role in the werly teviing and 
development of the Inidrnétas far back as 1977, Lhavele 
say that? warn aware dro packer radio had # role at all 
anit { read this ptec® The packet radio projecs that SRI 
aid Bob Kahn were working on was.ogtled SURAN. The 
packet radia sawllite work evolved tata a Silicon Valley 
shormup conmpany larer known as Equatorial Communtoa- 
nons, Dewayne Hendrick] 


The Birth of the Internet 

ln Soventher 1972.1 look up ateassistanl prolessdcship 
post in Computer scence and elevincal engineering at 
Smanford. Iwas ane of the first Sanford acquisitions who 
hid an inferest in Compulér networking. Shortly aller] got 
io Stanfow), Bob Kaho jold me about « project he hurd 
going with SRI Intemazinnal. BEN, ond Collins Radio, 4 
packet malio project. This was lo gets mobile nctworkbog 
coviconmen! poling, There was also wotk pu a packor 
satellite eyaien\, which was a Comseéquence of work that 
hsd been done at the University of Hawaii, based on the 
ALOHA-Nct, done by Nonman Frank Sua, 
zd Richard Binder, I) was Oac. ol the Grst uses of 
multiarocss chanocls, Bob Metcalfe uscd thar dca in 
designing Ethomet before Jounding ICOM to 
commenaalize i, 

Boh Kalin deserihed the packst Radio: aad satellite 
systems, sd she inieme} problen, which was w gct hosr 
Computers IO copinigatcsic across muluple packet 
nelworks wilhOul kaOWiNe thé wetwork lechnology 
underneath. As a way of infornyally exploring this 
prodiem, I rar a senes af eminara ai Sanford stiended 
by siudeals aad visitors. The stvdeals intlodsd Car 
Sunslrving, who is now at Acrospsce Carparation sunning 
eldbnraiory end special iping ih the area Of proiacol proof 
of comceincss; Richard Karp, who weole the first TCP 
codtand 4 now promident of ISDN technolugies in Pelo 
Alta, There was Judy Estrin, 9 founder of Bridge 
Communicationk which merged with 300M, and ds now 
an officer st Nemvork Computing Devices (NCD), which 
Mikes A.display remifnals, Yogon Halal, who edited the 
Dooember 1974 first TCP specification, did nis. thesis 
work wilh his group, and went onto work at PARC where 


protools. WeAL On to SRI Inemaonal aod (hen te Apple 
where be Wid MacTCP Darryl! Rubin wanton te becoue 
ane of the vice presidents of Mic¢rsoll, Ron Cone 
handled hardware ur ory Stanford tab and wenton te key 
positions at Apple, Jolin Shocl went ou 10 become 
Assistant to the presidcal Of Xcrie And Wier now thelr 
System Dev ent Division. Boh Metcalfe ausnded 
same of the seminars ay well Gerard Lolann way visiting 
from TRIA and the Cyclades/Cigsic projcor aiid hos gone 
on ty doowark in distr) Wuted compuling, We had Dag 
Belsnes fom University of Calv who did work on the 
correciness Of pmlocol design; Kutuiobu Tinney (fom 
Tohokw University) and Jim Warten, who went on to 
found the Weat Coast Computer Paire. ‘Thinking shoul 
computer nétworking problems hay hud « 

infwence op cateers; Inany Of these poople lave gone on 
lo make major contributions, 


The-very culest work on the TCP protocols wex done 
ar thitée plicts The tnitial design Work was done in my 
Jeb 0) Stanford. ‘The Gist dratt ene oucio iho fal) oF L973 
for review by INWG ats mecting at Univemity of Sussex 
(Seplearer 1473), A paper hy Boh Kathi) and me appeared 
in May 1974 in IEEE Transactions ou Coinmunications 
and the first specification of the TCP protocol was 
published as an Internel Expéernment Note ta Deccmber 
1974. We began doing concurrent iniplenentations al 
Stanford, BBN, and University On)lége London, Se éffon 
al developing the Inlemet protucoln was micenetional 
trem the beginning, In July 1975, the ARPANET wae 
tranaterred by DARPA tq the Defense Communioations 

(now the Defense Information Systems Agency) 
a5 an Operational network, 


About this time, military security concerts becanes 
Moré Critical and this brought Sieve Kent fom BBN and 
Ray McFarland fom DoD more deeply into the picture, 
dong with Steve Walker. then at A. 


Al BBN there were two other people: William 
Plummer and Ray Tanilinzan, lt way Ray who discovered 
thal. wur first design Isched aud needed a three-way 
handshzke in order 90. distinguish the start of anew TCP 
connection from old randon) duplicate packels that 
showed up laler from an earlierexchange, At University 
College London, the person in charge was Peter Kirstein. 
Péter hed a Jol.ol gradwale and undergreduule students 
working in the area, using ¥ PDP-9 machine to do the early 
work, They were at the Sor end of @ satellite link to 
England, 


Even w/the beinning of thiy work we were faced with 
using’ satellite comnjunications. wachnology 25 well 25 
ARPANET and packet muio. We went through four 


be wad oneal the key desigteds of the Xerox Proiodals iterations of the sulic, the last of which cane out in 
Jim Mathis, who was involved \n the software of the | ?°/* 
small-scale LSI-}] umplemeniations of the Intemet 
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The corlics| demonsiration of ihe tripls network 
futerse| was to July 1977, We Bad several people 
involved. lo onder to ink 4 mobile packer mdio ii the Bay 
Arca, hi Mathis was dnving 4 van on the San Frandsco 
Payshors Freeway. wilh a packet radio system running un 
an LSI-1). This was connected (0 3 pAteway developed 
by Virginia Stfivisar at BBN, Ginny was monitoring the 
goléway and pad artificially adjusted the rowling tn, the 
syaier, Tl went over the Atlantic viv @ point-to-point 
saleilifolink 1 Norway 40d own to London, by laid line, 
and then back through ihe Adanijc Packet Satelliic 
oeiwork (SATNET) throuph a Single Channel Pee Canier 
(SCPC) sysoom, which had grfundstutions in Etam, Wese 
Virgie, Goonbilly Downs England, and Tanuyn, 
Sw éden, The German and ifalian dies of SAT NET hadn't 


beer booked io yet. Ginny was mspunsible for paleways 


from packet pidio ta ARPANET, aud froin ARPANET wo _ 


SATNET, 


Testit pissed from ihe mobile wn iton the Packet Radio 
nolwork aurues the rela eure an pantriag 
potot-so-polnrsatel lite link to University College Lyndon, 
ana then back (nrouth the SATINET into the ARPANET 
again, dod then actoss he ARPANET to tbe USC 
Lofompation Socness Insure «0 one of ieif DECK ALLO 
(TSIC) machines. So what we were Simulating was 
someone in amobilé batiicfield environmen| going across 
& contenu! network, ther areas an fnyeroontincowl 
sstellite network, and then back yoto a witcline nénwork 
10 2 msjor computing resource on nationwl headquarters. 
‘Since the Delenso Deparwnient was paying for this, we 
were ooking for demonstrations that would translale 16 
militarily interests scenarios, Sc the packes were 
ceveling 94,000 milcs mund tip, A Npposed 10 what 
wrild hive heen ah Smile round tip directly on ibe 
ARPANET. We didn't lose abit! 


After thatoxciling demonylration, we worked very hard 
on Gnalizing Whe prowools. fo ihe original design wo 
didn’; distinguish herween TCP and OP, tham was just 
TCP. In the mid-1970s, experiments were being 
conducted to enonds voive Uiraugh « packet switch, Wut 
ip onder todo that we had () comprods the voice severely 
from 64 Koby to 1800 bps. It you really worked hand to 
dchiver every paoket, to keep the voloe playing out 
Without a breale you had to pot los and lols of Miffering 
jn the system 40 allow sequenced reaancmbly after 
reiransmindions, ang yOu Bot & very Urircspansive sywlem - 
So Danny Cohen ot ISI, who was doing @ lol of work on 
packet-voice, arcued (har wo should find « wey to.doliver 
packets without requinng reliability, Me atyusd fb wasn’t 
useiul (6 reltnasmit h yoiee packet end to ond. It was 
worse tr) suffer a delay of retransmission, 


‘That line nf reasoning led jo separanon nf TCP, which 
guarantecd reliable delivery, from TP. So the User 
Datagram Protocal (UDP) was created ay the 
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useracossrtbic way Of using IP. And thats how the voice 
protocols work Hie Ay vik UDP, 


Late in L978 or so, thé operalional military started to 
Mop interssted fa Invernct technol nay. 1979weduployed 
picker radia ¢ystems at Tom Brigg, and they were acd 
in Reld cxerci4es. The suletiile systems wore furlher 
extended to Inclade ground stations in Italy and Genmarry, 
Internet work continued in bullding more 
implementations of TCPAP tor systems that weren’L 
covered, While sul] at DARPA, I fanned an Intemet 
Configuration Coduol Soird chaind by David Clark 
from MIT to assist DARPA In the planning and execttion 
of the evolyfiun nfthe TCP/IP protucol sui. This group 
incllided maby ofthe lesding reseanhiers who contributed 
ty the TCPAP dev ext and was jater ransformed by 
my successor a} DARPA, Barry Leiner, into the Internet 
Aowvities Baatd fant is now the liferhot Ardhindcture 
Board of the Intemecr Sociery), In LOAN, twos decided 
thet TOP/P would be tbe preferred m\litury protocols. 


In 1982 it was Goeaded tnd abi thie syaiems on the 
ARPANET would convortover fron NCP to TCP/IP_A 
clever enftigernent mechanism wae used to ep 
this. We ased « Link Level Proiocol on the ARPANET: 
NCP packets Used of Sct of one Ciinbd nem hers aod 
TOPAP paces ured ancqher see. So \t was posible w 
huve ine ARPANET turn off NOP by rejecting packets 
$40 00 Ihuse Spock hy chunaol ounibers. This wos wed to 
convinces prople thar we were serious in moving Lom 
NCP to TCP/IP, ior the middle of TYKZ we furnad off tlic 
ability of the tetwork to transmit NEP for one clay. This 
cadsel a Jor of hubbuly unless you happened to be running 
TOMAP, Ih wasn't completly convincing thal wé were 
werous, x0 lowand the middle of fall we turned off NCP 
for two days; then on January 1, 1/83, it was \uened off 
Beltre acy The ey who handles a goed deal of the 
opistits for this was Dan Lynch; be was computer center 
director oD USC 1ST at tte tine. fe andestook the onerous 
Wek of scheduling, planaing, and resling 10 pct people up 
md cunning oo TCRAP, As many peuple tow, Lynch 
wort on to found INTEROP, which nas bevome the 
premise trade show for preséoting Iberia! tochaulogy. 


In the eame poriod (have Was Alot an Intense effort to 
act implementdiions w work currecily. Joo Pastel 
engages 0 0 Series Of Bake Offs, where wtiplenicnters 
Would shoot kumikage packets at exvh other Regently, 
FP Soflware bas. reinsituied Bake Olls to onmsure 
interoperability among midiérn yendur products. 


This tiker a5 up in 1983. 1983 to L985 was a 
consnlidation pétings Ehtemet protovdls were being more 
widel Raplanentey ty 1981, 369M had come our with 
UNET, which was s UNIX TCP/IP product nuning on 
Etiemel Tho significant growth im Intemet products 
didn’t come until 98S of so, where we starved seeing 
UNIX and local area networks joining up, DARPA bad 
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invested time end encopy to get BBN to Build a UNIX 
implementation of TCP/IP and wanted thas ported interthe 
Beckeley UNEX telcasc im v4.2. Once that happened, 
vendors such ax Sun staried uxiny BSD 2s the base nf 
commeradl products, 


The Internet Takes Off 

Ry (he met-L98Ns there was os aignifican| market for 
intemet-besed prodacts Ii Ihe 1990s we sluricd (6 side 
Commercial Sere sees Showing up, 2 difost oonseguance of 
the NSENet initiative which euped in 956 asa 56 Rhys 
network hasxed on LST11s with software developed by 
David Mills, who was at the University af Delavvarc, 
Mills callod hig NSFNel nodes Fuzzballs. Tho NSFNet, 
which waa originwlly designed te hook supercomputers 
together, wus ypickly outstripped ly demand and yas 
ovorhauled for T!. 1M, Merit, and MCT did this, with 
18M developing (he router software. Len Boxzack wis the 
Stanton! student who stared Cisco Systems, His first 
client: Hewléi-Pockant Meanwhile Proncon had golien 
stariéd, and 9 umber of other muting vendors bad. 
emerged, Despite having buill the Gest gateways (now 
called fouters), BEN didn't bolievs there was A market for 
routers, su they didn’t. go Into. compelition with Wellfcet, 
ACC, Bridac, 3COM, Cises, und others, 


The exponential growth of the Iniemet began fn 1986 
with the NSPNet When the NCP to TCP transition 
ocourred ip 1983 there were only a -couplt uf hundred 
computers on the network, As of Jantury 1993 there ate 
over | I milion computers in thesystom, Theré wefeonly 
aoe Of norworks hack in LOSS) now therm are aver 
10,000, 


In i988 | made & conscinus decision 10 
conection OF ibe Lotomer (6 conimerolal 4letironiv mail 
Cartion. i wase'tcicarther fms would tic fom 
the atandpoint of federal policy, but Ethoughi thal ji way 
important % Tegin exploring the question. By 1990, an 
experimental mall relay was running ai the Corporation 
for National Research tnitistives (CNRI) linking MCI 
Mail with the Interne, Inuho intervening two year, most 
commercial email carriers in the U.S. are Unked to 
Inftemet and many Others around the world are Jullowing 
sul. 

In this same time period, conimercial Interne! sorvide 
providers emerged [rom the collection of 
intermediate-Jevel pctworks inspired and or by 
the National Science Foundstion as part of ite NSENect 
iMitiatives, Perionnanos Systane Mntamational (PST) was 
one of the firat, spinning ofl fram NYSERWtt UUNET 
Technokyoce formed Altemet; Advanced Network and 
Systems 5) was formed by IBM, MERIT, and MCI 
(with ly ANS OO*RE conmercial subsidiary); CERF Wet 
was inidared by General Alomes which aso runs the San 
Diego Supercomputer Cester; TVNCNet beomme OES, 
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Inc, offering commercial services; Sprint formed 
Sprinthnk: Infouet offered infolan servic; the Swedish 
PIT offerad SWIPNET, and comparable Services wore 
Ollered in the UK and Fivilaid. The Commoreia! lnremet 
eXchange was organized hy commercial Internet service 
providers ax a traffic transfer point for unrestricted 
wervice. 


in. 1990 a conscious effort was made tr link in 
commerdal and nonprofit information semice providicrs, 
end this has alka turned oul i be useful, Among others, 
Daw Jones, Telebwie, Dislog, CARL, the National 
Library vf Medicino, and RLIN are vow alloc, 


The lagi few yedos have scon internatonalization of the 
syslem and commercializaion, néw constituencies well 
Outside of computer Science ind electrical enpincenng, 
regulafory COaverns, and secbrity coneerms from 
Dsingsdes and -out of & cangeng Lor our dependence on 
this as infrastructure, There ure questions of pnany and 
privaoy; all of (hese things ore Waving q stenificans impact 
on (he tombnology eyolutionpian, and with many di (ferent 
atakcholders there are many divergent views Of the apht 
way to doal with various problems. These views have to 
be heard and compromes worked out. 


The recent rash of books about the Intent is indicative 
of dhe energing recognition of ihia system 2s © very 
Offical inlermalionél jnitestrecmy, and nor just for the 
resoarch and cducation conumwnity. 


1 Was astommhed to sec the CCITT bnng up an Interne) 
modo; Uke U.N. has just hrdugh! op a code, on,org: IEEE 
ae | ure bringing tholr systems up. We aro well 
heyood eriical mass now. The 1990s will continue this 
exponenital growth phuxec, The other scary (hing 19 that 
we tre beyinming to se¢ eaypeyinentation with packet 
yOiooand packet video. | | antcipes that an Latemx: 
TY gnide will show upat Geo next couple af years. 

I think (bis find of phentomenuy is Boing \o exacerbate 
the med tor understending the economics af those 
systems and how dea) with charging for wre of 
resources. f hesitate ta speculate; currently Where charges 
are Minde they ait Gixod price Hased on the size of the 
scoess pipe. It rs possible ihal the oontiouous transmission 
requirements of sound and video will require different 
charging becalise you are no} pelind sta shanog 
durmge COntinuoas broddeasiing. In the caso of 
mylticasting, one pacKet(s mulliplicd many times Thinws 
like thin weren ‘tcontempiated when the Niet-rals charging 
wigorithms were developed, ay the Service providers may 
have to reexain ine their change policies. 


Concurrent with the exponential explosion in Inveme 
une Aas come the recognition that there te = real 
wmmunity out theoe The comununily now needs oo 
peengmine that it caisis, that |) has @ diversity af inicrests, 
and that ft bas reaponsihilities to those who arc dependen| 
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un ihe continued healjh of the ndiwork, The Intemet 
Society wax founded in January 992. With assistance 
from, the Fedets! Networking Council the Internet 
Soiety suppor the !ETF md TAB and educates the 
hroad community by holdimg conferences snd 
WeREEO ES by proselytiiny, ard by aiukrigénformaton 
available, 


T bad certain iéchnical ambitions when ts project 
started, but they were all oriented award highly Nlexibic, 
dynagtnic communtcstion Got miliary applicauon, 
inseNsitive (6 ditfcrendes in techoulogy below the level 
of the toutem. [have been exurcnicly pleased with the 
robustness of the sysiem and us ability 10 adapt to new 
COmMMUNICHIIONS lochndlogy 


One of the minin goals of the of was TP on 
everything. Whether it is frame rcluy, ATM, of ISTON, It 
should alway be possible to Oring an Internes Protwcol 
upon top of I We'vealways been allo i) get TP to run, 
50 (he Tuternet has sattstied my deaign oriteria, Bug liidy’t 
heve w Clue that we would eed up with anything like the 
scale of whet Wo hive sow, lel uloné the scale tert it's 
Neely to reach by therend of the decade, 


Soaling 

The somewhoi Gn bacraxute tring tS ieat une network 
alltiiess spade is under pressure now. The ongindl design 
of 1973 and 1974 cunlemplaicd u tolal of 256 networks, 
There was only one LAN at PARC, und all the uiher 
networks Welc iol or nationwide oolwArks: We 
didn't think there would be more than 256 research 
networks invatyod. When it beeanie cloar there would be 
@ lot oF lucal area ootworks. we invelited the curiuept of 
Clas A, B, ant addresses, In Chass Chere were sovonil 
million network TDs. But the problem thal was mot 
lorescen was that Ibe routing proincols and Internet 
topology wor got well suited for handling an eattomely 
large number of helwork (Ds. Roper prefurred to tise 
Class Band gubnottiog usted. We have acalherspamely 
dloowled address space in the curmpytintermotdesign, with 
Olase Ballnested to excess and Class A and Cwllocated 
Only Highly. The lessta iv that there is s complex 
infcrwction Heween Tourlne prdinags, wpology, antl 
scaling, und that determincs what Interel routing 
shructure will beneceasary for he next ten lo twenty yours, 


When. twas charnian of the lnicre! Activitics Bowrd 
and vert 10 the JETE and IAB to characterize the problem, 
1} Wos Clear thal the sotuicn had 1) be ingromentally 
deployable You can deplay someting in parallel, bul 
ther how du ihe now and old interwork? We we sceing 
fl [sof varying kinds toden! with the prahlem, Some 
a he bavkward compatibility is highly desipyh}e unt! 
you wan't 2ssivn F2-bit wddress space. Trensiating 

AlwWays have the defedt thal when you's haltwa 
thre, half the community (5 transitioned and hall ish", 
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and al! the traffic between the two has to go through the 
trans{aling gateway and it's hard tu have coough 
TOSOUICES (0 10 ibis. 


It's still 6 litle egaly totell how well the aligmatives 
willsalisty thc fequiremon’, We arcalso desling not only 
with the scaling problem, but lao with the need not to 
forecinse important new fealures, sw as concepls nf 
flows, the ability io handle molticasting, dnd concep of 
accrunting, 


I think Uhat as = conmmunity we sense varying degrees 
Of pressure for a Workable set of solutions. The peuple 
who Will be mos! instrumontal in this transition will be 
the vendars of muting ewipment| and hostsofrware, ond 
the uilérers of Intemetaurvices. it's the people who offer 
loternet servioes WhO hive the greatest stabs in assuring 
that Inverne) operation continues without loss of 
Comnechvity, since Ie value Of thelr service iy a function 
Mf how mady places yOu Cap commiaiicats with. The 
deployalliry of alternative solutions will derenmige 
avhich ix ihe mowt sitractive. So the transitiun process is 
voty Important: 


Uae by Other Networks 

The Damain Name System (DNS) has been « key to 
the xcajing ol ihe Internet, allowing tt to include 
forlolemet ondil eystens and calving she problem o¢ 
neme-to-addmes mapping ( aemcoth sealable way, Paul 
Mockapetris deserves coormous credit for the elcgant 
ésign oL ihe DNS, on Which we are still very dependent. 
1s primary goal was io solve the problems with the 
host.tst Gles and to get ric of centralized managemcnt, 
Support for MaiLeXcbanige OVX) was added efter the fact, 
in a scoond phase, Once you get @ sufficient degroe of 
conncctivity, it booomes mare adyaniageous to link to this 
highly counceted timmy sid tunnci through it rather than 
build 9 sysiem in parallel, So BITNET, FidoNet, 
AppicTalk, SNA, Novell (PX, anid DECNetrnoeting em 
# consequence of the enormous connectivity of the 
Internet, 


The Iniemet'has, booumt 2 test bod for development uf 
Other protocols, Since there wee no luwer fevel! OSI 
mifrastructure availsble, Marshal) Rose proposed that the 
Internet could be used to iry owe ADD gnd XL500. In REC 
WVG.-he propared that wo emule TPO on top of TCE, 
and bo (here way conscious Gecision to belp higher-level 
OSI protocols to be deployed in live enviroumeats before 
the lowet-lovel prolicols were available, 


irscemy likely thal thé lntemet will continuc te he the 
epvironment of choice for the deployment of new 
ptolocols una for the inking of diverse systems in the 
academic, giveriniont, and hisiness sectors for ihe 
remainder of this decade and well intothe next 
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SPAMing onthe TAPR Lists 


Over the past few snunths, various TAPR lists have shown 
ip on SPAM loses aad thus we Jiave bad spam appear on 


the TAFR (isis now. J wanted lo shure party of o page: 


mitintained by Laaft about SPAM, Please read itover and 
think about our lists when you do this, The stdps listed 
Sefovy will help yur, TAPR, «nd others on ous lists maln- 
lala lawer bload pressures and maintain a higher enjoy- 
men! of our Communications 


We are sworkure on curchasing new list sofoware Prat has 
ant-spanvalig copakility, bul the plirchase Nasa thape 
pene yar, siice i requires that we have additional cash 
available not targeted far ongoing projecc. 


For the full text of the Laoft information on spar lesties, 
‘vivdl Alips//wenw. LeafLcom/spamoramu.hanl 


How to respond to 6 apam 
If = spam gets throvah to ypurtisy |) will probably 
engender sarcastic rep) its (often with ihe spam qioled in 
is entirety) —and these replies will after te posted back 
10 the list, Te ts therefore tnpermive that you make 
subscribers aware thal when = span ocour) 
* Tho persun responsible Jor the spam ts probably imi 


wubscrp bed to the livt, und thus any respoase back to: 


Che fist will fis) loreaets the offender, 
An appropriate response 10 & spam is \o Lonvard « 
singlc copy ofthe spem to the person In charge of ibe 
sie Gom which tho spa 
Originuted (““POSTMAS- 
TER”, “for, etc), pointing 
Ol that the spain mere proh- 
ably vinlating his site’® aj- 
pPropnate use palnjes, 
1135 Mappmpriaie lo attempt to flood the spammes’s 
mailbox with network mail in resporse. This is prob- 
ably in Violation of your nenwork"s appropriave use 
policics, and inj ust wastes bandwidth, 
Pechaps lhe bss policy a individual subseiber can 
adep! toward spammers is to simply to Ignore them, 
leaving. We prvblem in the hands of list owner: and 


a 


newescoup movenilur, Who usvally havc more Intemer 


expenence. If this dees not work and aubseribers send 
their ceampluints to the list anyway, il might hea good idea 
10 Moddraw the tist for a few Cays untd the furor dies 
down, 


Finally, we would Jike t propuse the following 
guidelines for reacting to. unwanted solicitation on or off 
your lsu: 


1, DO NOT FLAME ON THE LIST! The spammér is 
probably not subscribed, so you would just he adding 
to Ihe Dose love 
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The one we stop spamming 
srever,. 
vol5 10 fender i) metfectivc hy neverre- 


sponding io ji! 
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2. Remeombes the namo of the company thatsentyou tne 
sd, did make sure Never WO buy anything Tom thent. 
Call Ueir corporate teadutarters and Tor thom know 
HOw muck you were upses by tho spun, In many cases, 
the com) panies whose products ane featured in the spam 
acted out of ignorance and genuinely did aot know that 
(his fone of slvertisement was not appreciated. Adu- 
cating then wil) make the Spain company lose 3 cur 
inimer.. 


. Do nol bother Drowing dhe spammer. By the time you 
read (he spam, Gis aCeOuat wall alreydy have boen 
Closed: assuming it asn’la bogus account to start with. 
At any rate, tho spommrer will Not boiher remling peo- 
ple’s indignéat icplics, Spammers aré dsually wall 
aware ok what (hey aredoing, and ane totally indifferent 
lo your Feelings. Replying is just 4 waste of yourtime. 


4. Do not Danie ihe Servive provider, Its casy to say “You 
shouldn’: he allowing people like AYOCK to get an 
account!", but}! is impaxsihle lo implement in practice. 
Justas L-Soft canuot do much to monitar and control 
how individuals uve oursoftware once they license it, 
(iis equally difficalt nr a Intermet service provider to 
centro) what cusiomer do With Ineer aecouns. 


Even if someone developed & psycholugical tost that 
cuabled scryice providers () detect would-be spam- 
Men in advance with 99.9% cenpinty, i would be a 
ideal niaitnare to pul the test in opertion, And it 
would De completely uscless. A)) 
you need i spam millions of 
people tsa free 10-day infu) disk- 
cite from any major online 
provider. Aji in all, it's abso- 
jutely impossible to fin a free 
interchange median like the In- 
(emet without getting a aumber of unwanted people in 
ibe lot. There Are unscrupulous pesple on tho Intemet, 
justas there.are in the cest of the world, and there isn't 
much anyone can do alrout it, bécause Until they speek 
wp they ‘re just an c-mall address like any other, The 
Same goss with Spammers. 


S. Do pot press the service provider for assistance ip 
“tracing” the s . In most countries jt would be 
untawful for them to release this kind of information to 
you. However, (be spammer probably provided a anail- 
mai) address or phone sumber in his message, or some 
ober contact point to plsce orders. If you really want 
tu Ged out more about him, this is a good starting point, 
and it places you squarely im the realm af rea) world 
low, which is well undemtoud by ibe judges aod law- 
vers, 


6 If you want to inconvenience the spammer infotaliation 
for die inconvenience you heye suffered, by al! muems 
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do go ahead, but NOT OVER THE INTERNET! Muil- 
bombing the proyider’s Poytmuster uddress will incon- 
venience the provider, pol the spiimmer, dod in most 
cases the provideris 4 yielem, pust like you. I\'s goinw 
to cost theen thousands of dollars in wasted manpawer 
just lo discard al) the flamage they with receive. Instead, 
what-you should do is use the foal world contact mis 
that as provided with the advertisement This will 

éatually reach the 6pammer, because (his & where he is 
boypong io receive the checks. Yea, it means you will 

have in-use a read world communication mcclam, but 

ther’s your cnly option. ‘The hard tality is (hat com- 
plating over the Internet will accompli nochange: 

aficr sendiog the wd, the epammer it gone from the 
Tnieenet Orders will be placed using real wortd meth 
Ode and thal is your only Means Of fcactiing the spaen- 

mer from then on, 


7, When aocusing people or companles iy public, nuke 
$Une 10 check your facts carci ply tore pressing Che 


SEND button. Renember how «ramming works: the | 


spammer abures te computer resources and man- 
power of hundreds of thousands uf sites worldwide lo 
deliver his advertisement. The vittzos we you, us, aad 
justabout everyone on the Lalermel. Yes, ever peuple 
whoxc mane Or hostname is meaioned m (he mail 
header ans filly to be victine;, Spammers. have no 
gual ays about forging: mall, and oven when they don's, 
ly Still doesn") mein thé parties involved had know!- 
ota Of ihe spammer 6 activities and will share the 
pra ts. 


30, ILyou Nive lo Make op aasuniptinn, itshould be that 
the pcople Invalved in the delivery of the message are 
victims, just bke you, baat dire the spam wii] wuste 
ever more dime fur tbem than for-you. The last hing 
you need, when you have jus( spent four hours answer- 
ing spam complaints from (other) victims, is to scc a 
message where someone accuses you and/or your «m- 
ployer of being the master mind of organized spam- 
ming and suggests that you should be shot for the public 
good, or af least thal Someone should scnd the FAL to 
your house and have you put under amest, with dozens 
of messages agrocing with the previous one orsugyest- 
ing cven more barbsanc fonns of punishment. 


in fact, such messages arc taken scrionsly by some of 
the people they target and may result in serious psycho- 
logical trauma. They may also resull in a lawyer or 
police officer giving you a phone call, when you did 
nol really mean what you werc typing. So far spam- 
Ming has yetto result in human death; please, lot's kocp 
it this way, 

Se ts taken from: 

hitp://www_lsoft. com/spamorama.him! 
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pypa Differential GPS Reference Station 


Sieve Bible, N7HPR 


Tn the news future, TAPR wall have available 4 
Dillereiitial GPS Reference Station kr. If you recall, 
Diterentin) GPS (DGPS) ys regular OPS with dillerential 
corretions added. A DGPS Refercoee Stutron knows its 
exvct kewhou vod using 8 GPS meverver delermines the 
difference bepween the GPS compwed pusition and its 
known location. The Reference Stafion then cransniite 
theec differential conecdous to numole users. The remote 
user récaives ihe differential comoctions and sends them 
toa DOPS-esdy OPS unit The dyfferential corrections 
signa improves the accurery of GPS to 8 to 20 moter. 
The differeotial corrections signal of the Referedec 
Station conforms io the RTCM SC-104 standard which 
many commerdal. GPS receivers use. Check the usct’s 

manual of your GPS receiver ws determine if il is DGPS 
rexily and haw to send it dilferential corrections, 


The TAPR GPS Relérence Station kit is a daughter 


| board (DGPSIB) (hat connects directly to » Motorols 
| Ongore VP GPS receiver. The remeiaing equipment 


nucdéd dre 4 GPS anlennd, Tennindl Node Controller 
(TNC) and transmitter. TARR sclis ecparately the Oncore 
VP, DGPSIB, and GPSantenna, The TNC and iransmitter 
ar supplied by (be cusiodian uf ihe Reference Stabun. 
‘The differential concetions signal fram the DGPSIB arc 
sent O che TNC and thea transmilied oul az 4 AXCZ5 
packet, The TWC is programmed with the custodians 
callsign and the frequency utilized yn be any amataur 
frequency authorized for packet communications. 
Reine users require 3 teceiver end e TNC, no apecial 


pipmoot nseded, The TNC output is sent to a DGPS 
ready receiver and depending on the make and mode! of 


GPS receiver, it will indicate it is computing a DGPS 


position. Users can see graphical plots of GPS positions |trs 


with and without differential corrections at 
htip:/www.tapr.org/aps/dgps/ 


Using Stan Huntting’s, KFOIA, SA Watch 
(hlip://www-mutadv.com/kawin/pages/sawhatis.htm), 
you can sec the difforenee DGPS has over civilian GPS. 
The following GPS receivers were held stationary and 
received differential corrections from the TAPR DGPS 


Reference Station, ‘Two plots were made for each |# 
receiver: the first plot without differential corrections and 
the sccond with. 
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Picture | shows the Garmin GPS-20 collected without 
differential corrections for approximately 2 hours. SA 
Watch calculated the 95th percentile as $9 meters. The 
scalc of the outer ring is 150 mcitcrs. 
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Picture 2 shows the Garmin GPS-20 collected with 
differential corrections for approximately 2 hours. The 
differential corrections were transmitted every 15 
seconds. SA Watch calculated the 95th percentile as 15 
meters. The scale of the outer ring is 150 meters. 


Picturé 3 shows the Motorola Oncore VP collected 
non-difftrential GPS positions for approximately 9.5 
hours. SA Watch calculated the 95th percentile as 58 
moter. 


Picture 4 was made using a Motorola Oncorc. VP 
connected to the same antcnna as the TAPR DGPS 
Reference Station. The RTCM outpul of the Reference 
Station was connected directly to the Oncore VP (i.e. no 
Tadio link) at a rate of one message every 10 seconds. 
Positions were collected for 2 hours. SA Watch 
calculated the 95th percentile at 4 meters. The scale of 
the outer ring is 150 meters. 


Look toward http:/Avww-taprorg/gps/dgps/ and tho 
TAPR home page for an official annduncencn! of ‘the 
TAPR DGPS Reference Station kir, 


APRS QS ate 

Since the last PSR, the VAPR APRS SIG hia begun the cullection 
of data for a potential APRS QSY fund. Thopoil is also serving 
as a straw poll of the sentinent behind Ujis pour All APRS 


_| users are encouraged to participate. Lf you have not subniited 


your information yel, please take a mowient ond jake your 
thoughts known about the issue. The questionnaire can be filed 
cut on-line at httpi//wrw.taprorg/aprsdsy, you nied 4 aurvey, 
just contuet the TAPR office. 


Tf you ure not familiar with what is happening, 0 full writeup 
with views in favor and against can be found on the APRBOB Y 
web page hitp:s//www.tapr.org/aprsgsy. ‘lo he perfectly clear, no 
decision fo move has been made. This 14 in[yrmanion garhoring 
so as to yruue Lhe sentiments within APKS conmummuiily and the 
money that might be required for the prupewed OS fund, All 
quesGonnuire responses are available olplihg al Ureuprayyy web 
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Microship Status 12/31/97 (Issue #122) 


Seven K_ Ropers, NAR VE 
Nomadic Research Tate 


The four photos referenced in this (ssue muty be found at: 
hitp://www tnicroship.com/Lates|_ Updatenewpix.himl 
wali! the next issue té published, 


The End of an Era 

Woon. Tlirco frenetic months ago (uops!) ar the close 
Of jesoc @L21. Tmentioned thei ing move from Our 
windowless lab in the heart vf Silicon Valley 
fect-:nvUsiral sprawl. My sone was at ones nervous and 
flip... major change loomed in & shape L conid not 
imagine. 

Well, it happened. As the end of the lease drew nih, 
our world dDeesme » bizarre bifurcated reality of 
fiberglassing and hocing — Bob Stuart's creative el forts 
yielding evcr more interesting tesa) sveo as the 
Workspace collapsed around him and bis intrepid 
spprentice, Lisa 


“Where até those neoprene Stripe you found?” ak 
a looking wo design the gasket imerface on the console 
cowling. 


“Ab, Jost 2 seeond.” J scan the moving inventory, 
already camloguing the coments of aver 200) hoxes, find 
Ute to L-13 (a plum yf s dumpster. diviog prize, 
UT do say so myself), and afiera few sroments’ scurrying 
slit the mips, teas¢ out a few suips, and thread my way 
rang packed piles and the Zone of Goo to pass them 
io 


Work continued in (his convoluted fashion until the 
twin mega U-Haul fel gueelars rumbled ints the putking 
tot aun! cocied up niecet to the Mothesship, thelr waping 
muitws ull in 2 now, rumips lotling likc tongues, hungry for 
bowes and jab furniture. lo dn epic woekend, we 
chown ce pucking density to the polot of ecocedine 

specs, then hit the road. a conviryol three tucks 
and ewo trailers hold together by GMRS nulin, will 26 
Wheels on the ground and an appregare fuol coonumy of 
2.5 tiles per gallon. Bob Swart and Mike Giselsohn 
piloted the trucks; } drove ihe Mothership with Lisa ie 
cargomode (still gor Licensed to drive in the U.S.) — 
Sprig like madmen ta Washington atthe beginning 

winter. 


Aflera eg reer Spurn bar ofshoehorning the 
whole mess into 4,000 cubic leet of storige space non 
of Bellingham, Mike tetumed jo Califomia and Bob ta 
Sali Spring Island... leaving ux to find » building sa-wo 
Can Move it al! ogain — thia Vie presumubly, into a 
permanent Nomadio Researh Labs home base. (la 
addition to the heroic Bob and Mike, who not only jravied 
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and unloaded hur drove throwgh 1.(4)0 milex of tain end 
T5 torpor, « big THANK YOU goes io the other folks 
who helped us pack tons of eyulpmenronto the inks: 
David Berkstreseer, Randy Dovol, Antirew Letion, Mark 
Mooreolt, and Dewayne Hendricks.) 


Beauty Emerging 

The first of the Microships, oveanwhilc, has Towhed 
completion of ibe raw fiberglass fibmcation phase... take 
a look al the photos to sem whata onned can beeume when 
ahaped hy bizarrely (nternwincd design goale! 


The first clue iharglassing was yearing an cn lay in 
ibe brainstonning. As moving deadline enforced more 
and more dedicated activity, converstion tovk on a new 
Navor: cowling design, control line management, 
wachoring options, conversion into step mode, pedal 
drive aoress, cleoutc thnister deployinent. and so on — 
the fncus now on applications acu fiqluces lnstead of raw 
shape and matine etchitecture, Onc of Boh’s final 
projects wus slotting the turn of the bilge for ihe 
Seward angled daggertmand mrunks the pesult of ours of 
analysis concarning the cffect ol boam depth am ceniéraf 
lateral resistance, whl happens wy cealer Of effort when 
stiffening winds bend dhe 19" Geesumling oluiinum 
mast and change helm balance, grounding- indiwed 
aulomalic retraction, dagger stowage when muutiing ornot 
silling, the layup schedule Aicuated | by Worst-case loud, 
and impact on console space, Every rimé such # Sot of 
decidions Wat cavti elas, the design grew more sable 
the chowes dhead more and more cnesiriocd und locused 
wo single 4uies. Odd thatrhe evolution of the dés\an was 
aa much retrospective as proactive... like sailing, jn the 
fog, tho end wasn't insight until a was fast upon us. 


Yes, one of the ataceful Wenonah canoes hay m 

into 3 trimaran, the Kevlur 84)! flowing iato 
Divinycell-core decke complete with fore and all hatches 
Withiotogral Ding fixtures, bow cleat, Teflon-anodized 
rotating Mast ase. Cockpit eowlosure, angldd solar aimay 
mating surfaces, cowling interfacc, aka nests, aver 
aitenha mount, (éltactable pedal dnve tacel lewrth aecens 
cover, intogm) han points for pedal hearings. and « 
sculpted eadar arch wilh envheddod. (traveler irack 
substrate. The whole pestalt  ofedinic and fluid, the 
curves alluring, thé boo: galld Yer eracdli. a study in 
stress dist bution Dlondcd wit practicality aod artisicy, 
On the day before we fucked all six fulla inte the 
Mothership, “6 slepped the inst and allached the 
Srmssheans fn the parking (ot, Pack 1 shows per about 
to beat to windwaed across Sificnn Valley Sollewed hy an 
cxhilarafing reach up J... 


Mote progress: the recum ent seal, made by Ryan 
Recumbent, Jonmed by Landswider Sporm Trikes (ooo) 
recumbent tricycles), and black-anodized by CSL, is 
ready to be mouriled — with » toanyulated nack-aupport 
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structure that 
allows 2 ‘wide 
sdjustment 
range along 
with # forven! 
coaming-supp 
cl Ural lels the 
sent pivoroulet 7 
the way for 7 
passage into 
sleep mode or 
avecss (0 lic 
powcr hay. 
Moore 
Sailboats 
created a pair of 
elegezaunut 
lightweight 
carhon filer 
tTidders, 
color-maiched to our hulls. and woare now designing the 
deploymentand mounting system, (Thesesleek foils put 
the heavy used Nucra dapecrbosrds to shame... but the 
trunk is designed around then.) 


I'm also delighted \Orepurt that the quest for wheols is 
aran end: the folks at Seitech Launching Dollies shipped 
us eight of thee amuaingly lightweight 16° diameter, 4° 
wide pneaimatio tires on plastic ims with Delrin roller 
hearings — the hest solution we've Iound to a 
nun-pomidible wheel that cun handle both pavemcat and 
mushy stuff, All we need is 3 hinged strul assembly and 
assomaled Control lines, andl she's ready lo roll, And I 
found an Ankarolina on the clearance table at Wes! 
Manne: 115° of 3,500-pound lest nylon webbing (1" 
wide) that will mount on the foredect end kocp the anchor 
lino under control, Much more onal] this of course, as 
il becomes inteyraled into (hewe wee houllets... 


Indeed, integration is now beoonting the major issue: 
packaging, weigh) Dudgel, gear swowege, end line 
managcment, Micraships are TINY — the only enclosed 
slowage bteas are bow arid ale conipurtinents abcessed 
hy gacheted deck hashes. There's a litle space around 
the scst atid 3 fow stowage pockets hore and thare, bur 
basically, now lhat we have had plenty of \ime to stare at 
this, it is clear we are dealing with on-hoard equipnient 
miventory on the scale of bicycle (Ounag, nol coustal 
cruising. 


Links for this-section 
Landswider: 
hitp://ourworld compuscrvc,com/homepages/itank/stri 
der btu 
Setlech! hupa//Wwww-sencch,com 
Moore Sailboats) phoneia408-763-0196 


Winter (928 -/eeun wip 


- wiiversities and smaller finns. 
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From Wheel Estate to Real Estate 

All hat norwithstandiog, We are in tho midst of major 
disruption —the Sante Clara lat is history. Por months 
we were on a quest for sponsored space sending email 
proporals W vanous high-profile CEO's, irying to get 
past ibe Surcaucratlc buriets to occupying ons of aver 
150 empry buildings st the former Fort Ord site (now a 
Cul State campus with a hedliby environmental 
engineering program with which we would have 
dovetailed nicely), and schmoozing various other 
No luck, ‘We're now 
renting d@ room from Which to launch the lab quest, with 
6 full-scale olectronics lab, fiberglass shop, small 
publishing business, two kayaks and two 
Microships-in-progress, x dozen or su compuicrs, 
BEHEMOTH, about 20 lat bonchos/dests, and 350 or 
a0 boxes of STUFF... all in cold storage, 


Tt all started about S months ago, With the clock 
relentlessly licking and Bob working dlone in Ihe Leb, 
Lise dad I drove (0 Washington (we gant cvcn fantasize 
About real estate near Silicon Valley), sopping coruuis to 
check out potentiilly interesting sites in Noribern 
California end along the Columbia River, One of the 
latter was particularly amusing — 0,000 Aquare foot of 
ancient creamery in Gray's River, WA; » hoge civerfront 
building for only 69K! ‘The catch, of course, fs tharii’s 
on & Nlood plain and gets about 3-4 fool deep ances year, 
but hey... on that day we could enjoy the luxury of an 
indoor lzunch rantp. 


Wedid the rewl-ostate (our on a grand yer hurried seale, 
home-hasing with endlessly delightful old micnds on 
Bainbridge Island and making claily pilgrimages to 
Whidbey Island, Port Townsend, Port Angeles, 
Bellingham, and anywhere elée that sountied pramiang, 
The objective; sat Icast 2,500 square feetof shop building: 
within a walkable mile of a launch site, along with ahouse 
that can be vented oulio more or less Cover fhe mortgage, 
providing 3 long-tenn home base for this pryect (iat wil! 
ai last eliminate these biennial pam¢-juesls for donated 
space. 


Our first lesson eS that in the real cofale business. 
nun-quantitative tems have no meuning, We dmve 
exciledly to Quilcene Bay one morping 16 find s “huge 
shop” thet wes a slightly oversized 2-car patage wilh a 
dusty workbench along the hack wall. "Close to the 
beach” sight spoly if you arc dnving the family car, hut 
not if you are dragging & 600-pound Micadship Behiad 
your body for4 quick tes! sail And We [eamed to be 
suspicious of nes like “peek= a-boo waler view,” 
“ultimate lixer-uppér," und “open-cainded buyers will be 
inthigued by this unique property,” 


One place that was close 10 mocting spec: sold toa 
horse family while we were pondering it, and (hen we ran 
out of time... zooming back down that all-too-tamiliar 1-5 
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with avide Irip io Camertin Park for Live’s firstexpenende 
in. a4emall plane... Bnd Liny's 1949 Pipes Clipper, We 
soared cut aver Cinld Country (American River and 
Placerville), Lisa widevyed and delighted by covery: 
moment, “| think Ul) skip gening my US. Driver's 
Licenpe,” she sdid Wier running 40 avian clicle in whe 
parking lot with arms owsietchod childiike, "and go 
ditecily (9 Becoming & pilot.” 


Uh-ohbhh.., 


Iutagued by a few calls fom scaltors over the next 
week, Ciumed atound and jeled badk north alone, this 
tine hot on the trail of a perfect spor — 5,600 sq.ft of 
anop a mile from # launch tampon Birch Bay, with « very 
Teavible buuse,. al on S woes for SL6OK (about $1 
million in. Silicon Valley neal estate dollars), Two visits, 
Jole Of vided, hours Of research... and then the dutk truth 
cudiged 
stretching all the way to Cherry Point ls zoned |Teavy 
Ipdustngl and slated for development by Trillium 
Corpotation a5 deep-water lankar port. with “my" quiere 
country mad the main (ruck route Into dhe complea sigh 


Mi spare you the detallsiaf che near oP oursennch ti date 
— bul it's beg NHINg tO [OO% like ihe Weal eolution as 
house And lal on Which We can Have a michal building 
erected... [t's surprisingly inexpensive anid 1% Quatintocs! 
\O pitet my needs ((houyh there is this ultimate 
THOipper Oo Waterfront Up it Blaine Ihiul keeps teasing 
Through our thoughus, \he huge shipyard Auilding = 
ability to anyone sano, but codlessly encbagting to an 
“open-minded buyer"). 

Dain. Last timc 7 bought a house it inspired a 
long distance bicycle adventure. 


1 should mention, by the way, dar the move [ron 
Sileon Valley wes nolmercly ¢ Gnencial due, For a 
~weesboal sailor and kayaker, the waler io ile Pacific 
Northwest is rich with promise and inirigue; Soo 
Francisc Bay, despite ite legendary beauty and 
simulating conditions, is nowhere nedr as apen to 
camping scale gunknoling 45 Puget Sound, tbe Sun Jyans, 
aad the Guif iiunds. Alvo, the culture bas changed over 
the past decade... thoiigh the: Valley is ail! the uldimate 
refuge of geekdom and 4 techno-msourve mecos, it has 

more busy and icsa playful than it ance was, It's 
a. sublle difference frum year to year, and pronc: to 
subdjectiviry, bur the Vulloy has natured and grown 
senous, trallicking in_commodifies, busy Wilh slartups, 
collectively tied down by the velvet handcuffs of stock 
Options and buyouts I no jonger feels ike a manic 
erown-ip science falr fusled by exubermmco, with. 
New Age silliness, and rewarded by surprise 1 int 
barely distuctthe Trico Hacker from the endicss quest 
few Himitations 16 conquest. 


Pare 


+ tbe pristino ves! cimpty land across the stcer,, 


Patket Siatué Rogisier 


So while we will miss Balled, easy sccess i hoth 
surplus and cutting-edge gizmology, and o few bnilliane 
friends, We'lé aGiually excited fo be up Hens tw this Chilly 
aquatic wonderland where aponianeous. aniles on the 
plreel are CommoOnplave nad al least n few people still see 
comput ase labor of Inve (aid no, Ty iol lal kiny Wbout 
Redmond!) 


Oh, and speaking of compulers 


First Packnet Macks 

This is almost fading ino the Vapurs of memory with 
all thé recent adventurcs in boat febricatlon and |i féswle 
disruption, but we've heen refining the Apey for the 
“lowelevel netvrork” thai coancets backpacks anc pn- 
board coneol systems, Something has te he alive all the 
time te handle waichdog polling, secunty, location 
(racking, csivironmental Gata eoileciinn, power 
monitoring, and other hasic hinctions — withoul drawing 
the anos oostied hy Hieh-xpeod wircless links, othemet 
hub, and high-level systems with thelr dicka merrily 
a-spinning: Tt tums ut that vanilla bam-radio pauket 
links in. the 7Oem bund age just abour ideal — all the 
appiicstions-level suff and business iraific can be 
handled by thé Mavs unter FOC Pant. 15 while this 
amidtour “packyct” fakes care of the mnys, (Oh yes.. my 
Sweetie just received her Tech license cecently,.. moct 
KF6NWO, « callsign och with epropoe acronyms.) 


Under thé present design, each backpack came a 
packs? TNC aad one of the linle Motorofa GPS roceivors, 
interfaced by 2 Mic-& from ‘TAPR. This is & Small and 
txsily-walerprodled puckuge, capable of coexisting 
undbtnisively with our person-to-person Voice operalion 
while tailing each iransinission with a GPS fix alongwith 
vitrivus flags (if we'ronot chatting, the dala is seni jrshort 
bursts every few minutes), My tioatcaliects all this Zum 
each pack as Well 45 Lise’s bow! — allowing a ono-horen 
query from any ranote to receive zcalculated great-circle 
distance and hearing to any other node as well ay banc 
syolcmy statis Opdale (delivered via spocah synthesizar). 
And, ofcourse, it becomes possible io remotely power-up 
(hie big tron ond fast network to allow Cull contrul, email, 
web WWicss, Video, ur system hackage vis the wirelcss 
graphic front.cnd. 


One of the puzzles thai remained was the precise 
Ahileclure of Lists contre) node in the context of my 
multidrap PORTH nonwork, and irtumed out tn be siniple 
in theyry: just bany » PecComm TNC om the nodo's 


dnsole port. As usual, this took quire a bil of Tiddling 


With handshake dnd Now control options, but Gaoally 
worked... 1 could sit at my Mac, connected to.a KAM+ 
and the loom: mobile dual-pander out of my ipuck via the 
Serial Crowbar, und buck PORTH on » battery- 

New Micros board \inked to an old HT at (he otter end of 


Wibter (208 - seve F68 


fhe late = This ptedt-ofconcept complete. | went no 
further... back to bowl-Isbnicalion and move-planning. 


By the way, [mentioned im #121 thal PBA ollered an 
RS-232 interface to ho Dallas Semiconductor MictoLAN 
beriiware.. it bas attived! Dv Jookioe forward i 
unpacking it and putting it to usc...wote thelr direct URL 
below, different from the one # posted before, 


Links for this section 
PBA: )utpe//pages. infinite neypha 
TAPR MICE 
hupyAwww  taprarg/tapr/hen /mic-p.nteal 


Hogfish Reprise 

We recently experienced an interesting bil of “closure” 
ig andiher Joma. bellowed Hogfish, now oure aptly 
named Pelican, is afloat and sailing gmorfully.. Liza and 
Tyoined the new owners tor aspin an the Oakland Ealusry 
a low woeks ag, and the only comparison I can muster 
thal accuratel y capmires the emotional impact of wWatevent 
is waichiog a beavifful ex-lover aglow in the company of 
hetmew mato, Pclican's sow owners finished the rig with 
Our parts, Dut the pivoting ceénterbnard wunk, Added 
tramps and a basic suit of cruiding eccummodstions, 
replaoed the rusibuckot trailor, and are now prosuntabily 
sUmewhersin Of dea? Sen Diego. tremylous seh Licht 
of belm, fast on her feet, this lovely 30-foot tolding 
uimaran bzs at last spread hor wings znd csvaped a decade 
of sturaye yords and mdusinal buildings. 


Bur Estill hin i) was the rightdenislon: these wheeled 
multimodal micros tris am right for us. ‘They'rc snall 
enough 1 make-avery ail an adveniure, yet just large 
Gndngh WO wOnlaen all eseeolial lilesuppon... light enough 
to haa) our with muscle, ger solid cnoygh to sce the 
Warld, ample =nough im be és aooeasi bie io aAltanger as 
atneycle; yelnsuncly complex fi (hat exquisile way (hat 
onlya True Geek can yollsh, Polican, for at! hor elegance 
aid Instorical uniquenesc, Was (oo much Jike a yacht for 
mc, ever if if did luke « year ur su Jor the reulization to 
sink yal 


Aad so, we onbark on 4 pew cm, somewhere in the 
Pacific Nocthwest, catabiishing a lofgsenn home bare 
from whith ks wander Gbosrd these liny octworked bowls, 
Low of now developments arc-brewing (hur a bition early 
id publish), and We're re at the point of forking thc 
project tito two parallel threads: ithe long-awaited 
Conuple fabiricstion progeay now bay ihe green light to 
potead since he physical consiraints of the hypat are at 
last deéLingdl. Quoe we find a place wy pluyin the soldenng 
iron, that 6... 


: bee and Happy New Your trom Nomadic Research 
5 


— Sieve & Liso 
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PSK31: an HF Keyboard to Keyboard Mode 


Peter Murllnex, GSPLOC 

peter aan nterne! cont 
High Blakcosnk Farm 
Tinderhaly ow 

Kerlal 

Cumbua LAS SRN 

Linilest Koingéem 


Background: The PSK31 Philosophy 

PSK) Is.the result of my bel lof thas the present batch 
of “Gala” modes have lefi a gap in amateur radio 
Opcrating, the gap that was previously filled by 
AMTOR or even traditional RITY, in which two or 
Mote Operator, Chal (0 each other on an open channel, 
Modes such 2s packer radio, Pactor, 2nd others, ere 
Highly onpyplex, aré unswited to multiway 
oonversibons, and in particular, the long block Icugths 
Intraduce am unacceprable delay in the processing of 
(ext such (baleven normal Conversation is unpleasant 
aad quick-break guesion/onswer sessions are 
Imporsible. The nove i auiomated unattended 
mexuage lain me uu ick = esp in the person-to- 
person coli unicalion Ndi and PSK31 fs an alempt 
lo remedy this situation with ¢sumpls butefficient code 
structure coupled with the nurrowcst possible 
Handwidith, eud with Only eadugh error-<correction to 
mwich typical typing-error sates, and with no 
time-consuming synchronisation, changeover, and 
ARQ processes. 


The 31 baud BPSK nroduladon system used in 
PSK31 was introduce’ by SP9IVRC in his 
SLOWBPSE program written for the Motorola BVM. 
Instead of (he taditinnal Irequency-shilt keying, the 
information iS tisaomirted by patterns of 
polarity-revcrsals (sometimes called 1A-degres phase 
shifis). This process can bé though ol as cqyuivalent to 
sending informalion by swapping-over the (wo wires 
to the antenna, alinugh, of course, he keying 1s morc 
usually done back tm the gudid anpul into the 
transceiver, A well- designed PSK sysiem wil) give 
hetter results than Me conventional FSK systems ihal 
amateurs have been using for yours, and ts potentially 
capable of operauon in much marrower bandwidths 
then FSK. The 3] baud dala rite was choson so that the 
system: will just handle handsent-ty ped text enailly, 

‘There is 2 problem with PSK keying which doesn't 
show up wilh PSK, and ital the effedt of key clicks, We 
can getaway with hand PSK keying at modcraw bavdrates 
without ganerating fon much splatter, but polarity 
reversnis arcequivalent to simullaicous gwitching off af 
one transmitter and Switchingon of another one in 
antiphase: the result bang her thal are TWICE AS 

| BAD as on-off keying, all other thingy bewog equal. So if 
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Weuse computer lagicte key BPSK modulator such as 
ON exclu; Vener gale, af 37 Wald, the eninsion would be 
oxirmcly broad In fici i would be about 3 times the 
buudrale wide a: 100 down, 5 (mes al I14dB down, 7 
times at 17dB down, and so on (the squerewate Fourier 
series th Fao!) 


The solution js 16 filtér the ousput, ar fo Shape the 
Snvelope amplilude af each bit which amounts tolbe same. 
thing. In 1, e cowine Shape is used. To sce what this 
does to the wavefolm ald the sproirim, consider 
transmitfing s sequcnor of cunlinovs potatity-rversals: 
at 37 baud, \ilhcasine shaping, the envelope ends up 
lookant lie foll-wuve reclified 3tHe AC: This not only 
looks like 1 pWo-tone jst signal, ir IS a two-tone test 
signal, and the spectrin: conaists at two pure tomes at 
+-15Hz Lnini the venice; and nd splatier, Like the 
two-tone and untill FSK, however, if we pass this 
TheouRH 3 tranany iter, we wes intermodulation producks f 
ii i ool lineur, su we DO need Wo be careful aol to 
overirive the audio, However, even the worst linears will 
give third-order produg& of 250B at +/-47Hz (3 limes the 
bandrate wide) und fillbesrder products of 35dB al 
+-TRHE {5 tUnes rhe audrate wide), 2 considersble 
improvement over the hand-key ine case. If we infinitely 
ovenitive the linear, we aic back to the same levels asthe 
hard-keyed system. 


There is 4 similar linc of reasoning on the receive 
Side. The equivalent to “hard-keying™ on the receive 
Side is a BPSK receiver whica opens ¢ gate at ihe stan 
of a bit, collects and stores all the reneived signa! aya 
nose during the Dit, dnd then “smaps” the eatc shut at 
the cad. This process gives rise fo ihe iecrive-side 
equivalent of key-clioks, slaniely sidelobes on the 
roceiver passband So although this 
“Integrate-and-dump" method is. 1005) efficient in the 
task ol sorling Out signal from noise, jt wall aly reject 
signals by 10dB at 5 times the bsudrata wide and so 
On, the same Apurious rejection Heures \hal we gol aw 
Sounvus emission figurey for the tanemil side, The 
PSKA1 leceivéer aVefcoiies this Ny filering the 
receive signal, or by whal emounts lo (he seme thing, 
yhuping the enyelupe ul the reveiyed bit, The shape t 
wore complex Mao the cosine shay wsed ili the 
tranamitior: uf we used a cosine i the receiver we ond 
up With some signal from one received pil 
“spreading” into the next bit,.an inovileble resull of 
cascading Iwo flier which ace each afready “spread” 
by one bit. The more complex shape in the reeciver 
overcomes this hy shaping 4 bils a1 2 aime and 
eompensaling Lor this intersymbol interlerepge, buy 
the ond result is 2 passband that js at least h4aB down 
at +/-31He and beyond, and doesn’! introduce any 
intor-symbol-imicricrence when reepiving a 
oOsine-thiped lransmssion, 


Page 19 


Pagres Slats Meuister 


Note that We ansniitter ond receiver Gllers have 
10 De “matched ™1o cach other for the IST porformance 
to he right. Samé systems Tike this use a pwr uf 
identical receive wud transmil filters which ore 
matched, If T did this and sonyeone else canic slong 
Whaling td LOmprave Ihe purforminoe, hay would have 
to wet everyone else to change their transmit Oiters. | 
have therefore chosen (6 O5¢ the simple cosine shupe 
for the anhsmitior afd match thay inthe receiver. This 
leaves. the way open for others to develope better 
teceivers wilhoul new transmitters being 
indoinpalible with Hid. This is tighily different &orn 
the SPOVRE approwh, 


To sunimarize: PSK) has beet designed oot only 
(o give wil (he wouk-signal- in-whitc-noise 
advantages hat PSK has fo offor, but to go farther and 
opimise she performance fo the prescace of other 
Signaly, tO reyeut them, on peecive and not to intertiere 
wilh them on tmnsoilt. PSKS! is therefore ideally 
suited LO HE use, aod wold nor be expected to show 
any savantuge over the hard-keyed 
integrale<and-dump methnd in areas where the only 
(hing we we Gghiine is while moist and wo don't need 
to worry about Inferterasiec, 


A stparate issue ts the onc of information coding, 
This is Sovered Tay in the articl+ following this onc. 


The QPSK Moce 

Tn December 1997, PSK31 introduced the OPSK 
mode. in thas mode; instead cl just keying by phasc 
reyersals. that is, 180-degree phase-shill, an 
addivional patr af 94) and 270 degree phase-shills aie 
posutble, If you tecught of EPSK as reversing the 
polarity of the signal iben OPSK can be thought of 
as Iwo TIPSK fransmitiers Ge the same irequency but 
90 degtecs out of phase with Gach other, By ihinking 
of the receiver az heing two BPSK demodulalor xt 
ON degrees, sve have Iwo Chanacls sharing ibe samo 
frequcncy. bur of coutse. with only hall the 
transiniiter power it each. We therefpre have owice 
{he bit-rate be} at 0B less signal-to-noise iatio, We 
could wse this foamre 10 transmit Gata al bwied Ihe 
speed wih 306 less noise margin, 


The PSK! philosophy is ip stay al the eperd 
oteded to handle hand-seyed text, so why do we 
consider OPSK at all? The alisWee is that We oun dse 
the extra capathty two reduce the error-raie while 
Keeping ihe banawidsn and jhe traffic speed ihe same. 
Note that bedguse we have «a 30B SNR penelty with 
OPSK_ any crror-correctiqn scheme we inwoduce has 
id be a) teas) e00d codugh jo correct the extrs errors 
Which resalt from the JdB SNR penalty, and 
prelerably 4 lol more, or a will not be worth doing. 
By doing simulations in a canypular. aid teats on lhe 
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beach wilbenoise generator, GAs bean fond ule ben 
the tit errorsrate ts !cas then Miewith BPSE, itis mach 
betterthan 1 wilbOPSK soderror-tedudion, butwhen 
the BER is worscthar [Gon BPSK the OPSEK mone is 
Feleallyp worse than BPSK Therefore sl werre deoliag 
withradion athiwwhercthcaignalisjustsimplyverynnisy. 
iher2isuciually nnadvanisge in OPSK alallt 

However. all tha tesis we have done on the airshow 
thet QPSK with the chosen etrocredycuog scheme is 


better chan BPSK, exceps where we have deliberately — 


ullenualed (he signal io make il arifficislly weak. 
Typicsl radio cucuits are far dom Sang non-fading 
with) white noise. Typical tadio paths have efrors in 
bursts rather than randomly espresd, and 
cimerimiuction schemes can give useful Sonefits in 
this sitpatian jn o way that cannot he achieved hy 
doyithing we san do in the lincar pari of the sigual 
path, "With the code used im PSKZi_. a 5-1 
improvemenris typical, hut itdoes depend on the kind 
of path being usted. For this reason tis worth kecping 
hoi modes svailabicand remembering that there may 
be limes when one mode works better Wiad the other 
and others when the roverse wil! be the case 


When comparing PSK31 with other modes, 
remembes that the switch hetween “straighi® and 
“orror-vorisoldd” niddesan PSK321 is done with bolb 
the bandwidth and the dats-rate remaining the samc. 
in moat other systems that cun awilch, either the 
bhddwidit dc the dila rate chitiges when the system 
swi(ohes, and the figures Tor orrer-ratc improvement 
can be misleading unless they Are carefully Gompsred, 


The -crror-reduction code chosen is one of 3 type 
koown wy convolutional codes. The ogde sysioms 
sod in. tho past have boon block codes, whore each 
charscter-u 2 fixed-length code, and 2 fixed number 
of extra bits are added. lo orale @ longer block, and 
this longer block is capable ofcorrocting errors within 
jell, Thesé extended hlocks are then transmilied as 
2 scria! bitstream. In a cenvolulions! codec, the 
characters are converted toa bitstream ond then this 
bithtream is |tself procagsed to add the error- 
reduction qualities. There ts no celstionship between 
the boundarres fWerwaen charaorers and the 
ciyorreduclion piidess. Since the Channel crrors arc 
also not related jn any way io (he churwoter 
boundaries, convolutional codey are betior saited to 
serial aks thai block codes, Which were Originally 
dcsigned for protecting errors in memory banks and 
Similar structures. 


Tt4s not quite correct to refer to the convolutional 
code syslent ao “erfor-correctilie". since the raw dale 
is mor acwally traasmitted in it’s original form and 
therefore it makes no sense 10 (alk about it bong 
corrupted by the link end conceted im (he decoder. In 
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PSE31, theray Gala is eanstormed trom binary (1 oF 2) 
toquaternary{ of4) nauchawaythaiihere isaprecisely 
known patter inthescquenccatquaicmarysymbols. In 
the code used in PSICSL, the patent of qualomary 
| syrnbols is den) ved from gimn ofS consccytivedarabits. 
- Foréxemipts, if we label the four phase-shj [leas A,B, C, 
yndD andsupposethal herrnsmersendscontinuous 
A’swhen theraw aatastrean is send tog conti nanus 0's, 
| Becausetheonavolmienaleacoderworksoourunorfive 
bits, when the datastrcam scuds ..JOU0IDUIK)..., the 
\ransmitteroctually sends... AAA DOCBDAAAA..,, 
thats, odch binary bil lobotrensmined tuslltsinauhique 
Sey ovholsequence overlap pingwiinihesequenceatrom 
adjacent bits, mapfeditiableway which thereecivercan 
Uso focstimatithocarmectsequenceaven in thepresence 
afcorruptionsin parasol thenequence 


The decoder, known as @ Viterh decoder after the 
hay Whe (hought Of at, is pdtreally a decoder st all, 
bulls whole bank of parallol cocodors, cach fed with 
OnE poskible *Quesr” at the inamamived data scquence. 
The duipute of ibese purgilel qneoders sre all 
compared with the received symidol-siream. Each 
VME New Synrbol is Teceiwed, he encoders geod 10 
add an cxipy bit to ibeir seuucace guesses and 
consider thal the hew bit migh he a O ors 1. This 
dowbles the aumber vf seqoanee 2ursses, Fula clover 
technique ajlowe half of all the guessed séquences to 
be discarded as being less \imely thon the other ball, 
aud this méans thal the niimber of pucsses boing 
tracked stays constant, After 2 large number of 
symbols bave been received, the chances of a wrong 
guess al (hetirsesymbol fonds to zero, so the decoder 
can bé preity sure phat ihe first Bil ayes fight and it can 
be fed. to the output. In practice this means that the 
decoder always ouipulsdeeoded Gala bile some time 
aller they hive heen peteived. This delay in PSE31 is 
20) bits (640mS) which is long cnough to make sure 
thot the decndér has done 2 good job, but nol so long 
that it introduces an Vunddeptable delay in displaying 
the recelved text. 


The source code which you may have with this 
distribution 15 frcoware, provided jt is used anly for 
amoiéur purposes. If you have suggestions for 
improvements, or you find bugs, please report them 
back iO me abd do oot brovdcast your own 
modifications or bugedtixcs: ’ 


Aotoally there are at leas( 2 implancntations based on 
DSF evalustion modules from Motorola 
(EVMS6002DSP) by Peter Marntz G3PLX and Texas 
Insfhanents (CSODSK) by Andrew Senior GOTIZ. Both 
vepsions ore available fom: 
hitp;//bipt L0G, bi.chu.ca'psk3 1 non] 
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Description of the Varlable-Lengih Coding 
used in PSK31 


Potor Martinez, GIPLX 
peice anan noz@buaicinct.cow 


The normal asyachrnnaus ASCH coding used On the 
Original version Of (his system by SPOVRC, and indecd 
ihe asynchrouous system used for ransmissinn of RTTY 
for the last SU) yoars, uses one slayt-bil, a fixed numberof 
dalaDils, and once or mor stop-bits. The start-bit is 
always the opposite polarity t thetof the stop-Dit. When 
nO Wofln: is bejng-sont tho signal sits instop polanty, This 
enables the reo ver to start deeming ay it receives the 
edge belween the slop-sigmal and the start-inl, and drop 
back to idle when the stop bit arrtycs. 


One disadvantage of thir process (3 (hal if, duriny w loug 
run.oF imfiic, an cror occurs in cither a stop-hil or a 
STA), the receiver Will Inse synchromiscation, and may 
take sOME time to pet back into syoe, depending on the 
patican of following characiers: in same situutlons of 
repented chormcters (he receiver can even stay int a Milse 
sync. for as long oy thy te.peared character pattem persists. 


The code used in PSKSL overcomes thi problem by 
sivualling the gap between one character and the nox, pot 
hy means of the sop-siin sequences which Gan Coeur in 
(he middle of a chyracter, but by designing the code 
curcful ly so that the sequence Which marks the boundary 
bolween CAaricles Cad never be mumicked inside « 
character, There aan |horefore novor bc 8 cascade of cirors 
if the cexie loges aynchronikation. This idea aleo tas 
Angiher mivuntage, in that the chutsciercodes op longer 
eed tO bo a fiyed length, If asin normal amateur fedia 
conlack, the tralfic being sent consists of plain rie 
there are Yome characters which mevor more often that 
ores and thore are some which may hardly ever he ured 
In morse code this if used to advaniage by usimy short 
codes ior the common Ictters and longer codes for 
less-coimmMONn Ones. In such @ variobleteagih cude, the 
average chamcter Tare is fastér than in a code where all 
the characters are (he same length. Or, stated ina dil (erent 
way, a variable-length oode can be transmitted at 4 luwer 
bit-rate, and therfore = lower bandwidth, and hence 
suffer jess errors, The code used in PSK, called Vanicodc, 
works like this: 

1. All character are seperated from each other by nwa 
conseculive 0 bits. 


2. No character contains more than one consecutive () fit. 


In the same way that i 14 ObVicnis thal all Morecade 
Characters begin and cad with a “keydown” cetacnit, all 
characters in Varicnde ust begin and end with 9 1, and 
ihe “OO” between churactera is equivalent to the 
Ictlerspace in morsocade. 
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With such acode, the receiver detects ihe ond of Onc 
dude and the pnts of the ooxt by detecting the 
occorence DF a OF pattern, and siney this patton: never 
vuturs insile 4 Charwetor, whe “logs of sync® /roblert 
that gives trouble with asynchronous systems cao 
nevyeraccur, 


The variabledengt codieg uted uo PSK31 was 
chisen by ooliccting a lars volume At English 
language ASCI) text {les and analysing tiem to 
ealatlish the uvourrence-<trequency of csch of the 12N 
ASCTI characters. Nex ta Hist was made of al! the bury 
pallens that mes (he above rules, namely thar each 
pattcrm must stare and cri with 3 1, and must nol 
contain more than ft vero uns row. This list was 
generated by com pyier, sunTiog 4] Hoshortese Tie ligt 
was sta when 128 patter had been (und. Nes 
Me list of ASCIL oles, ox Ovourcuce-freguency, onder 
ws Matched two the fist of binary patterns, in length 
orien, vo that whe most fraquentiy- occuring ASCII 
bodes were matohed to the shortest patterns. ‘l'o see 
how wel) this would porform, 0 Siqyple calcwlation was 
madeto prédict the average number OL bits iv typical 
plain langage text Lransmitled by this code, taking into 
acoouwr the 00 gap hotween characters. The result was 
hotween Gand 7 bits pet characlér, This compares very 
favourably with & bles per character for the 
asyachronus syaten. The shortest Character is the 
"spece Ome", (ninsmived as 4 single 1, The longest ts 
LG bits tong, or rathor 12 bits since we nyust eludes fic 
OO separator. 


Tn ordet to makes ure inst ihe recewwer-can togencrate 
The symbo! Gming; the logic zero slate In Varioode is 
m tothe “polarity reversal” arate in the BRSK and 
OPSE moduletion, Ty this way, when idling, there is a 
cOnlibvous myudulaliom ot the aafficr apd this 
amplitude modulation at the bit-rate is used jn the 
receiver to Keep in sync. The worst-case is 
iinsmissicn of a repeaicd “!" character in BPSK 
mode, where there wi|| he a 9-bit period ul 
womoduisted Cams followed by two reversats. ‘This is 
enough (4 Keep ihe reeciver in sync, and in any dase 
this Is not a caimmoan charactec! In BPSK, every 
reversal gives 5 littic boost to the bit-sync. process. In 
OPSK, even the +90 and -91) degree phuse-shifts 
coda samc amplitude modulation and here ete no 
characters with tong ruins of 1*s- 


The actual alphabet is given In the file 
ALPHABET DAT, whith is.s plain text file giving the 
vancode péficim as O's and b's, one per linc, in ascending 
ntder of ASCT! code The PSK31 so(lware is available on 
the webal: bttp://bipt lis. bi.cha cs/psk3 1 din). 
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TAPR EVM56002 Interface Boards and 


Enclosure Kit 


TAPR will be releasing an interface kit for the 
Motorola EVM56002 DSP evaluation board. This will be 
followed with an cnclosure kit sometime in the Spring. 
The interface kit bas been discussed for about a year, with 
4 group coming forward Iatc in 1997 to complele the 
design process, At this time, four unils are being tested 
and the enclosure is being prepared for manufacturing. 


3ide View of Unit (fronts to right). The EVM sits 
in the middie of the enclosure with the radio 
interface to the rear and display to the front 


This design of the radio interface for the Motorola 
DSP56002EVM is based on Johan Forter’s, KCTWW, 
original design (see 
hitp://www.tapr.org/~n7hpr/evm/evmpcb.pdf lust 
revised February 1996) In Febreary 1997, Douglas 
Braun, NLIOWU, released his software suite for the EVM 
and revised his mterface to he more flexible than Johan's. 
The TAPR interface is a happy medium between Johan's 


Rear View of Enclosure 
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Front View of Enclosure 


and Doug's design, Tho goal is to make the interface 
flexible for past and present code developed for the EVM 
and 10 create a flexible progranming interface for future 
programmers. 

If there is cnough intetest, TAPR might try to kecp a 
small quantity of EVM cards al the office for those who 
are interested, 


TPRS Fall Digital Symposium 


The Texas Packet Radio Society held its Fall Digital 
Symposium this past December in Austin, Texas. There 
wes a lot of discussion regarding the TAPR FHSS radio 
project and other topics. 


The following presentations were made: 


Antennas, feedlines, prpeamon for 915 Mhz 
Bob Morgan, WBSAOH 

TAPR 900Mhz FHSS Radio; Channel Capacity Issucs 
Tom McDermott, NSEG 

TAPR FHSS Radio Design Status Update 
Bob Strcklin, NSBRG 

Spread Spectrum Rulemaking and TAPR Projects 
Greg Jones, WDSIVD 

Texnct Update and TcxNet status update 
Bob Morgan, WBSAOH 


TCPAP Services on modem platforms 
Greg Jones, WDSIVD and Tom McDermott, NSEG 


All the audio and overheads can he found on the TAPR 
virtual meetings page: 
hitp:/Avww.tapr.org/tapr/html/virtual.html 
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Regional Diattal Organizations List (1/1/98) 


If you have corrections or 
widigons w this list, please contuct 
the office. TAPR hopes to kecp this 
list as accurate 3s pussible in order in 
tefer information and individuals to 
their regional group(s). Uf you have 
corrections to this list, please ¢-maijl 
tapr@taprorg. 


Amareur Hedis Research and Developasen! Corp 
(AMR2 


Antanas Network levee Group (AZNET) 
og Daniel Meredith, N7MRF 


wipe Lon 
bitp. www stat camlcalcn22e-noly 
The BiveRidge Video vné Digital Suceity 


io Lee Mclisniel] WROD) 
Bor 


Central (lino Peckel Radio User Socsery, luc 


ch& Keeniy KS RE 
RRL 161 
Hudson, Gh 743-9750 
Costeal lowes Tecluice) Society (CITS 
Jo Rulper wale WOR : 
1250 Hwy G24 
Tpdimapaltc 14 3035 
Chicago iow Pucks: Radio Associaton 
0 Bax 8251 
Rolling Meadows, If, A000 
Newaleter: The CAPRA Menon 
Intemet: chargitsv4 com 
bittoy ew py rotech nies cts terpra? 
Cincinnati ‘crm Packet Hud Expenimenters 
clo Jobn Scamer IV RARURE 
948 Halesworth Dy 
Forest Park, U1 48240 
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CLEDO (Geatra) Lakeshore Lyperimesier’s 
Digits) Ozganbessc0) 
oa Siephea re cy NATYX 


Sep:/werw onehellevwe com sitive! cecal 
dox bunt 
Colomdo D FSecte (CODE) 
3631 ae ‘Tesrace 
Coblieraker @® S0si0 
Internet: inledizcordte very, 
Reet i eR el 


se ie ty af Wi Group 


Colomedn Peckel Avncwlinn (COPA) 
of Jobe Fadomad STOR 
TOW) 5 Pay 
Aum, CO \4 
Conascction 0 Radio Awweiutoo (CDRAY 
Gb Willies Lyaieo, WLM WP 
210 Ss Oveberd Si_ 
hile ct (492 
Tntornet: Iymandyea_oet 
Fastorn Washington Amateur Radio Group 
LWARG) 


Finet Cour Amateur Digits? Assocoulon [r- 
CADA) [North East Flosids] 
plied KIS UK, Prawehint 


rages biznl 
Newsle ner; Grepevin= 
Iodiaua Digital Experimenters Association 


clo Sohn I fartman NSAAA 
14689 Welli Ch. 
Nablosvidle 46060-1356 
bites ww idennetorg 
Rance: Digital Coordin Corminee 
1544 W000 RD a 
Lawrence KS 66046-9610) 


Packet Status Register 


Missiships: Amateut Kecin Digital Associaton 
(MARDA) 
o> Partick J d'sgan WASNYV 
2412 E Bich Dr 
Chullyarrt, MS 39503 


Missinuts Ammatour Packet Radio Soctery 
(MeAn 


PR) 
poy Ul eee sos a 
3417 Scroggs Stian 
Lolwiad, MO 65053 


Nevack Decker Coovdinewors Committee (NPOC) 
PO bees 12078 


(Beonsccmus.com 

Newalener: The NPCC Reg 

New Lnagiend Packet Radio Association 
(NEPRA) 
PO Bex 206 
East Nil 0G827 
Nori HEPRA Packer 

New Messe Packt act Radio Society (NMPRS) 
clo linen Mikshsoky, NSZG 
1021 Dakoes Sih 
Alboquerguc, New Mexico 87105 
Inmet: #Seyiiwwepcom 

Nonh Eau | Assascuation (NEDA) 


Insemet: hecetiiteledm.com 

Dap Y/eww.cdor orp/~smalneda/NEDA html 
Tat Nowheat TC¥ Association (NETCPA) 

ch Neve Note 


Norther Calitterty Packet Assertion (NCPA) 
P.O, Bax Gi716 
Sunnyvale, CA WOR 
hip rn Whccn/ nega 
Newslener SCP Downlink 

North Missiasigpé Digital Retin Association 
oe pl KCSAUG 


Missias ip Scum, MS sakes 

Latemet: onugdivermenssre.mssiate edu 

hitpy/ WWW deer. insslate cdu/-creia/NMDRA 
(hi neket Enthusiasts Club (OPAC) 

aio fob Lin) WORWOA 

FM) Riwa Ridge Bivd 

Gshenna, (7 49240 
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Unlerio/Wesern NY Packer Adywory Group 
(OWNYPAG) 
ay Paul Savirs 
779 Lngsewnos Avence Ags I 
Kenetare:, NY 1¢233-7350 
Internet: ube 
Jycific Wicket Radin Soetey (TTPRS) 
PO Box 51562 
Palo Alla, CA 94903 


Twekel Assucialim of Wester New York 


Checkuwuys, WY) M205 Ash 
Jatemet: \nfecdtomegate suey erte.bdn 
hitp!//Mamgate! auny dria. ody 
Packet uuiiol Nar Chevdine 
Network ane regueney Coorelnuiion for 
Esser North Carolina 
oe Gey Pearce KN4A0, VP 
116 Whierta C1 
Cary, NC27513 
Intnerset: Retdoy ery (Greet 
droll: al Manton dPROM) 
RLTIL 


Pesosylyvania Packet Assocission (TPaP, 

pips — WAIJUEN ial 
fuRuie PA se 

Puget Soncned Arutner Radke TORAP C1) 
Sen Seob NEON] ~~ 
1491.9 NE 16 3rd Street 
Wood twill, 


Vairpor, NY 14450 
Sen Dingo Pecket Ratip Awocaticn (SAND- 
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Sauthers Amsler Packet a (SAPS) 
oi Weyne Marrell WISLYV 
REL Beis 948 
Sycamore, Ov S179) 
bttoe/wew snr tieon the mopar eae oy 
Sourthen Californiy Ausocciti¢ioa! Pact Midi 
Sy#=m CAPS) 
P.0, Box 6343 
Tavt Argel, Ca OWES 
Intemet: kove(itao) com. 
Sewbero Californie Digi) Communiontron 
Counell @CDOC) 


Thad 
fluatiagion Dench, CA 9267-2744 
Newilotnie: Tha T- Frame 


Soulhern Chregoo Amment Fackey Kndig Associa 
OAFRA) 


Southnm Tish Packet Users row (SUPE) 
0 Kea Oliver NGRSM. 


sterville Ka, 
Callicrvilk, TN 380174100 
Intemet: wennghdexeom 


Texaz Pocket Radio Soc’ 5) 
7O Bax 50356 ruigi 


Denlon, TX 76206-0235 

Taesnse 

SOp-/Aew wees 

ocemet| TERS Qvaneci Report 
Treassre Coast Pasket Groog (ICPG) 

a Brits RESVOL 


APK7.UY Tongue Verde Rd £337 
Toon, AZ 85749-9399 
Internet; TAPRETAPILOKG 


wew. 
encbinte Peake, bites Register 


Fridley, MN 55432 

Newrirticr: The TwinsLAN Bescon 
Unab Pocket Radio Associations (UPRA) 

to Bart Vao Alita KATZFD 

21883 5 Kinsey Cir 

Rivercon, UT 5 


woes a 


cfo Rasy Ray W! 
940) Teurvs Cy 


Goup (WDCG) 


Packet Status Regisier 


Wevtern Michigan Packet Radio Association 
IWMPRA 
PO Bee 4632 
Mushsgon, MI o544< 

Wisccoaln Asisteur Packet Radio Asscoiatios 


PO Box 1215 

Fond Ou Lac, WI 54933 

Newwlolinr: Reyer State Smoke Signals 
Chandu 

HEX 9 Group 

FO Box 18) 

Orilw,OM LAV AI3 Canad 
Manitoba Dipiriel ea Communications 

Groupe | 


Sr 
RIC AHA Canade 


MARCAN Packot Network 
2/p Hon -~-Sena VEIAIC 


Lox 165 
ee ee Coanda 


clasienvarantecan sedan 
Onvaris Western NY Packer Advisory Gr 
(OWNYF. . 
c/o Paul Sevint KB2ERB 
77 Avenue 


Onewe Amstenr Radio Clab Packet Working 


Lincoln ie Postal Oude; 
P.O. Box 32032 


Vescuuver Amsitor Digital Communications 
DCG) 


95531 Odlla Rd 
Ritmo, BC VEX IR] Cinude 
Newsieser Ths Peckst 


Veecouver 1D hon (VAPO 
ae 


fo 
4510 Brotinnl Plc, 
Delia, B.C. V4EIG3 Crnnds 
Towetmct: sstcidi@exionet.com 
hg aadlinkkaetyrob_svid/vapo.himl 
Newsletter; VAPO Gazette 
Womiptg Amsler Nedio Packet croup (WARP) 
oo Chris Seila, VEASET 
138 Farlane Ave 
Winsipes, MB K2Y OBS Canads 
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1998 Dayton Hamventtion Digital 
Communication Events! 


Last year the TAPR Digital Foran was held in thie largo 
curtained areas, but we have found ou that this aren 15.100 
an exhibitor arca, We should know the location of the 
forum by the neat PSR. We are currently working on the 
speakers for the forum, Lf you have any suggestions, please 
letus know, Also, it has heen rumored that the Hamvention 
Go Friday will open mich carlicr than i years past. 


The 1998 “Packet BASH” sponsaved by TAPR and the 
Miami Valley FM Assnciation will be held oo Priday ofthe 
Dayton Hamvention. The BASH will agein be held at the 
NCR location south of Dayton, It & a grear spo and we 
look forward to having a thint year ihere. 


A bullet dinner, a riffle for some neat prizes, a grea\ 
Program, and lols of fun aire in store, Rocp.un cyc on 
TAPR-BB «tnd the Web pages for the latest foformation, 


This will be an opporunity for packet and digital mdio 
enlhusiasts to Kxve # wrcat fight out while at Muniventinn, 


Tho schedule of events is Sill teutive, but wall lack 
something ile this: 

1900 =Dinner 
Welcome 
2 Keynote Address 
Ralile 
TAPR SIG Meetings 

Por more information, send cmuil to 
“packbash@)nSurem proce” of stop by the TAPR booth 
at Dayton for schedule and map. 


1998 ARAL end TAPR Digital 
Communioations Conference 


Ente will be the site ofthe 1995 ARRL aud TAPR 
DCC. Contracts are utérway with ibs hotel and the 
conferéoce should be held oo the weekend of ber 
25-27 cr as.an alternative doje (he 202154, CAPRA will 
be the local host wod we will be workang with PRUG 
thei Radio Users Group of Japan) to be (he Gret ever 
intermarinnal hal which we hops will become a regular 
piri Of the conférence, More tnfarmation will be released 
in (he Coming weeks a8 tbe Jocalion, botcl, schedule, 
workshops, and rogistealion prices are fixed by ibe 
conference camny|itee. Cheek higp//Avww-ldpr.org/dec, 


There will again bés Nationm APRS Symposium held 
Of Friday and Steve Dirose, KANG, will coordinate the 
event, If you have stggestions for ihe Sunday avminas, 
please Tel (he office Know. Student fepers will again be 
ate and. the: deadline will be in June_ We hope that 
this year’s DCC will Contimue the positive trent wimessed 
over Ihe last (hice ycars. 
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How to make APRSDos Maps from the 
USGS CDs 


Ane Bouien 


NINCEEWebs panne! 


‘Tho first thing you need 16 do 10 make APRSDos Maps 
from the (7500.5. CD js w GET THE CD! They can be 
Obiained from: 

USGS Eanh Science Info Center 

507 National Center 
Reston, Virginia 22092 
of dal |-RO0-627~0039 lo place z ercdit card order to 
MapEx press. 
Be sure (0 ask for the “7 |00,000-Scale Digital Line 
Griph Data Hydrography anc Transportation, Optional 
Format” CD. The thirteen discs cover the following 
areas: 


Area 1 « ME, NH, VT, MA, RL CT and NY 
Arcs 2 = NJ, PA, OH, DE, MP, DC, VA and WV 
Area 8 = NG, SC and GA 

Arce 4 © FL. 

Area’S « TN, AL, MS, LA and AR 

Arca Ge IS, TN, IL. MO and JA 
Aica 7 = Mi, WI and MN 

Ata 8 « TX and OK 

Area 9 = NE, KS and CO 

Area 10= ND, SD, MT and WY 

Area 1 )= NM and AZ 

Ares 1Z= NV snd CA 

Arex 13= 1D, OR and WA 

Area SL= Undisclosed ipcation someplace in NV! 


Once you buve the CD, there are two ways to proceed. 
Ifyou want to instar the CD on your hanidrive, do so, but 
irs nor necessary. This just d byt Raster (bos nor Much.) 


After the CD has eon installed, type eiidig (or 
whatever chrectory you put ff in) (If you didn't install ri, 
start bere!) and then sian it up wilt DLG BAT. Then tell 
it you want th eetract DLG files. A graptiic appears on 
yOurscreen chown theurea the CDcovers. Select View 
Quad \o zoom into the arco of interest, lell-chek unit, then 
nght-click, 

Now. go to May Features and select ROADS and 
HYDRO, You mightalsa put in Railroads if your arce is 
sparse on roxdsand smull Inkes. Then press cnter and tell 
it where you wan the éxpanded Files to go. 


The Other Method 

Put the CD te the CD reader and invoke DLG.BAT 
Move the cursor around and take note of the name of the 
qaud which appears in the bluc box. Close thal program. 
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‘Leek in the directory af ihe CD, sod wader LO0k dig. 
youwill find a subdirectory whiel: correspeneds leo the: (rat 
eign: letters oF he name of Ine Quod, This Contsizw tour 
ap Giles. Youvant i unzip Iho vines thot have SYDRO, 
ROADS and. if desired, RAM. Unalp then al! into the 
Same direciory. 

Now goto the TAPR siys and downivad 
ME100kK3 zip, which Ls the program You're going tO 
usc toactially make the maps frony the CD data you 
just unzipped, Unzip MK VO0k3.exe 10 the same 
directory we' vo been using andl pul the lent filein yous 
APRS\README directory, then start it. 


Okay. Here comes the hard pars You have mo 
detennine eiuiér the center of w Stnyle maps tat/lon, nt 
the horthwes comer UE a scrids of maps thas you'd like 
to make You also need 9 decide what senle thoy 
should be, If Wie arcw ws sparse in roads, you may he 
able. 1G gol by Svith Lour-milors, but sone areas can Only 
be done ar @ half-milé scale You'll find our soon 
enough if ifs 100 big! 


Low's start by nyaking @ single tour-mile map. 
Change Wiredlones 16 the one wWe'fo using and ty 
MEN00k3.exc. Following the prampus, type to ihe 
path ro whete you af¢, presé onlet, press enter again to 
tell it yoli’re Using the CD, than type in the name you 
wanr the map ta have. Now enier yp the latitude in 
DD,MM.MM (pote the comms and dot!) followed hy 
the longitude in the same forniat. Then tel) 1. you wanl 
a4-milo map. Press enter agai  Cconfinn the detail 
level and press } for one map. Now sit back and wail 
li's Mee of fun (for a bil) ky waleh ibe maps form fron 
the data. 


Once Mk100KS ‘5 done, 1) '[Lell you whether or apt 
ihe all-important POINT COUNT & within the 
3000-poini limiy. Ty tr’s below 30UN, it'l) he 
auronyatically saved as a“ map” file. Tf mpi, it'll ger 
Saved aa dat™ file, which may or may notbe fixabla, 
Marc on that later, 


Ifthe prosluct of MEIOOQKS cxcceds the 3000-point 
limit look in your main APRS directory. See ap 
executable catled Maphixtt.exe? Fircitup, Dos bit 
of reading find a <cr>. Read 4 Little more and Ind up 
the now MAP or DAT file Look atthe upper sight 
comer sud sco what the actual POINT COUNT is. 
How farabove the limit is it? 35002 40007 More? If 
it's much aboyc, say, 41-4200 area, it may have 3 
chance. TEi\'S much bigger you may fy well toss i 
now. 


I's nuw lime (o slart wincowine ut down. The first 
thing you can do is to oress Tiaske) S(krunch), which 
Glimnates small turns in the (04d. You can use the 
default slopc of £2 or maybe a bit more depending on 
the denkity of the map. When it’s done it'll beep at 
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you, Thon press the spacebar lo see if you've gotton 
helow the 3000-poi ni point. 


If nol, and you've got Inte af little ponds or lakes, 
you cumdelote them by clicking on them and pressing 
E(dit) Kit Letture)) Dl's surprising how many tile 
puddles ar¢ on those CD’s, just esting up map points! 


Stiit have toomeny? This whore it pets interasting 
(aud bonug, and repetitive. ond i8é point where seme 
folks throw their bands np anil cry bloody murder!) 
Pui your Imyer on the P(rcvinus feature) key and. keop 
ib there unl you get lo the Orsi map point. Press E(dit) 
LXeek) snd start going through the \nap point by point, 
dcloyng thnse that are. syperfuyos. Sometinies this 
mipans 4 plighliy jess cnmkly coasilinc, Sometimes you 
oan climinate points on 3 lind that are inlennediste to 
other pofnrs 


And sometimes you have ta he cuthless! T remember 
one 4277-point beast thal J faslly (barely) got down 
@ oxddtly 3000 by climinating a whole lol of bends in 
the stroots, This is one of those cases where the intorast 
isn't how gracefidl (he bear. dances, but morcly that what 
bour CAN denco,. 


ff, through all these methods, you STILL can'\ gel 
the map down to.a Manageshie level, 1055 if, Make 
smaller ones, 


There are three ways of FaVany maps for APRSDos: 
Normal, Lide-lofmal, and Compressed. The 
advaoinges of the latter two is that they hoth save drive 
space and Inada hii faster, But tm order to save them 
in that formal, all of the map's points MUST BE 
WITHIN THE YELLOW SOx! 


This is aoltally fairly easy, though tedious, todo. I 
siuri in the norihcaat comer of the map, zoom in ta # 
Mgnt scale and olfhor delete or move points fo 2 point 
JUST inside the box. 


Once you have the seved map, you want & get it into 
a a, Ta your msin APRS iglder you'll find « 
QBASIC piogrant callod MKMAPLST_BAS. 


Rup ij. You'll wind up with a Glc which gives the 
map’s name(s), center, acale and al what point of 
magnification irshould appear, Tack this stuff onto the 
bolton) Of MAPLIST USA, rename the muplist with an 
aepecpriale extension and edit ibe comments, if you 
hike. 


Congratulations! You have just created some new 
APRS maps! You might wait to consider uploading than 
jo the APRS UPLOAD anos of TAPR‘s FTP site so we 


all could enjoy them, Some of us are actually map 


collectors. [just happen to have about 3300 DOS maps 
(this wok.) 
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TAPR Organization News 


Kits/Publications Update 


TAPR Member's Mug, Shirts, 
and Badges 

Doit't forget that TAPR, tas mugs, 
shirts, and calisign budges availablc, 
The TAPR mug ts an Liox white 
Porcolain Muy which has TAPR 
logos in both Black and 
Microwavable Gold. TAPR sbicts 
amt available in & Yarioty of Sizes, 
atyles, and colom with the TAPR 
logy stitched tate the material. ‘You 
Cat also have your oume and callsign 
added unjerneath, And as alwuys 
TAPR badges are still popular, Let 
CVetyune know you"ro 9 member and 
supporter Of TAPIL ; 
TAPR GPS Update 

The TAPER GPS Page has tecn 
updsted io include the Garmrn 
3PS-25 OEM board, Garmin GA-27, 
and sovcral new Motorola GPS units, 
See hip://www.taprorg/yns/ Sieve 
Bible, N7HPR, bas taken over tha 
task of keeping up with various GPS 
lechnologics thal can be made 
Available to he Membership through 
TAPR. 


The GPS-25 is $20 more 
esp=nsive Mien the GPS-20, But itis 
a tmic 12 channe) praralicl sensor, 
Several of you havé contacted the 
office about when we would have 
these — they are availablc now 
for ordering. As with the 
GPS-20, we will be placing 
orders the first of cach month. 
We will continue to offer theg 
GPS-20 as long as Garmin makes 
them availablc for those that want 
the multitrack unit. 


TAPR will begin to offer both] 
the Garmin GA27 and Motorola 


good choices to the membership § 
for antennas, something that has® 
been lacking. 


Also, keep an eye out for an 


inexpensive solution for DGPS. amen 


Something that a lot of you have 
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been eshing for aver the “asi yexr. 
When 4 kal or possilic scm)-el is 
avaitabic, it should ne véey papular! 
TAPER will post somcthine when 
uifiaal. 


On a last cote regarding the 
GPSS0PC offer — out of the acme 
300+ nits mede avaliladlo to 
members, we bed S fulied units 
rolirmed «=Special thanks w Brad 
Wisom an and GARMIUN for allowing 
TAI? vo covke Gexe enik available 
oy the aerated radi Community, 
Doroihy feported thatwe had about 
15 GPSSOPCS jell inl have cither 
becom onders thal west canagled o¢ na 
purchased after scoding e-mail. 


TUC-S2 and METCON4 
personality board 

The TUC-S2 ts very dosnte going 
to bets test Jus! welling fortwo parts 
to OFnVe 30 (hel We oad Sena NUT Ee 
Sits lo the temerms. The METOON J] 
persndlily bowrd 1 im from; the board 
shop aad Pavl Newland. ADTL is 
bullding dt up to sec what we have 
Wilh luck we can proceed with the 
botw legting of the METCON-IL 
abortly. 


There sbould he more news in 
upeoming PSRs conderning tc 
éncinsure dovclopment for the 
TUC-52. 


eat hiw Cavecereersn O 


pie taae 
J , ‘ . 


~~ 


METCON-1I PCB 
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DAS « Digital Accessory 
Squelch 

DAS bits Gre still available, We 
wil) be looking al another nun of 
boetds 20 thut-we have another LM) 
Lis to Sell 


TAC-2 

‘Me TAC-Z has been shipping ats 
S\eady rate since it became avuiluble, 
The TOO eavelopment teem is 
working on the cloct option, hut untit 
same of 1hO Gommilments are 
caniploted by the development 
Group, Le project will be ona slow 
rack, Por mire details on the 
TAC-2, just aubscribe to the 
TACGPS mionling list. ‘There is an 
cxcelient discussion on XNTP and 
olher issucs.on tho TACGPS list. 


MIC-E 

Asother 50 kits ére being 
compicicd and should be uvailsble 
ihraugh tho office the first of 
Pebrosry, If you have questions 
About what the MIC-E does or how 
poople arc using it, vou can use the 
MIC-E mailing list, 


Networking Without Wires: 
Amateur Radio TCP/IP 

Thanks ro cveryone who followed 
upi on fast issuc’s requcst for wn 
editor, we located someanne und Nave 
Several New reviewers 
Ja¥ailablews well. John 
1 working on hin [ast 
chapter aml the 
Pewcawacy Layures arid 
Btablos are being 
completed. As soon as 
all Ihes¢ new elements 
mca) he Wogied ento a 
morw Payout nm will he 
off to the reviewers fur 
ecommenis. Wo bad 
hoped for & Dayton 
czinting, but with the 
pa task allead. Scponber 
is probably a wetter 
im celimiate wt this ume 
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1988 CD-ROM 

The TAPR 1598 CD-ROM Will be 
available at Daytow. The CD has heen 
uplitted aud sone oF the old Tift 
Deleted and usw smffaidad, if vou 
dunt have acampuler which supports 
the necessary browsers suliware, 
don't avery, yeu cur still ace ull Ohe 
dats directly fram the CO bhe Refine 

‘The CD will again he w 190-0460 
spéniora, which will allow it He 
acacsscd on any member ot platforms. 
The price will not change Mois linet 
your AZ+S4eh, Kecpauryc on 
TAPR-BB aad the web page for 
infonnarnion hefare the next PSK, 


it tye On TAPR-BB and the web 
pagic for tho tarest information. 


9600 Baud Land Mobile 
Modifications Web Page 

The 9400 band web page is now 
available on the TAPR web -siic, 
bitpa//wwow.twpr ong tape/hemsi/pub. 
YOOU Nt, Aw War noted in (oe Last 
ivsue, not ull sections ofthe book are 
avajjable as of yet, because the 
authors Wanl \o makesome final cdits 
and changes on censin sections. As 
SOCTi Ons are ade available, ihey wall 
he added io Ihe web page, Sorry for 
the delsy in serting this done, bul iLis 
happening, Tl you bave modizications 


you would like tt add 16 the pageyyou 
Camscud them in ofcelonic format tu 
fapri@taprorg or contant Greg Fonts, 
WDSIVD., 


Spread Spectrum Update 

The Spread Spectrum Update 
publication is hack off of hold and is 
moving forward, Papcrs and articles 
lo bo included are being gathered 
currenuly. The goal of this 
publication will be to have @ few 
updaied booklel of information 
avajlable oo the topic of Spread 
Specie, Keep an eve for more 
Information in the next PSR. 


ARRL Bulletin 58: FOC announ ps ~— | .Aceyss Form S00 on the WTR Electronic Cotimentec 


| page: hilp:/www.toc.wav/wibfeloctcom.tum! (click on 


Electronic Feneywal Farm 900 _ Production Zor Electronic Con\nierce Applications 


_ Hanis now can renew thetr licenses un line, The FCC's 
Wireless Telégummvuaications Burcau (WTR) has 
consdlidated eight renewal fornis ino one finn. Form 
OM, Application for Electronic Renews) of Wireless 
Radio Senaces Authunastions, fs an invonin pyeasure io 
pont all WTB licensees, tacluding bians, to renew their 
licennes electronically. 


This form i« voly for renewals, oot for license 
mudibeativns, You cad only-cnier changes fog, nanie, 
iddress) using Fonn 90 as a part of the ptocess of 
renewing yuur ticense. You can ne ust: Fonn S00 If the 
expirsvion date on your lipensé falls within lite yenewal 
window (within 120 days of sxpiraon), You cannot use 
Form 900 (o renew an expired license. Form 900 may only 


be submitted clectronically. No Form 900 paper 
app! (cations will he | Whea filing Form 900, you 
will be required to cnter a Social Security Numbers for a 
taxpayor [D mumnber. 


SERRE RRR TE EER ET Tee ee 


fo access tha Form 910) Qick on any item awaber for 
filieg structions. Once you have filed the form, clicking 
on Electronic: Renewal Query lets you view or print the 
infrem ation Sabin ited 


Once you have successfully submitied Form 900, it is 
Importan io cick on the Continue button to obtain the fee 
information pectaning to your filing. The scrcen will 
PIOMptynu Withna Fee Remittande Advice, Form 152. The 
form will indicate that thene ts no charger to renew an 
Amatcur Radin license (except lor vanity call sign 
haliees, who wod't have lo enewtor scveral more years 
yet), Form 900 updates.will bo batch processed a1 night. 
They are not msuantaneous. 


Send comments about the FCC Form 900 to 
srcod@fcc gov, For technica) assistance, call the FOC 
Technical Support Group at 202-41 4-1250_ Other general 
information may be obtained from the FCC's National 
Cal) Center at 888-225-5322 (CALL-FCC). 


FTES EERE REE ESE SEER EEE OR me mmm eee eee ee rene 


Mail-in Ballat for TAPR Board of Directors Election 


All information Muat be Provided: 


Mall to: TAP, 6957-309 E Tanque Verde Ad, #337, Tucoon, AZ 86749-9399. 
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Vote for up to three; 
John Ackermann, N8UR (ex-AGSV) 


Jim Neely, WASLHS 
___._ Doug McKinney, KC3RL 


Must be racelved by March 15,1997. 
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Tucson Amateur Packet Radio 

4987-309 €. Torque Vorde Rad #5357 

Tucson, Arizona © BS74A9-9599 

OHTce: (940) 545-0000 * Fon: (940) 566-2544 

Inermet: TAPRETAPR.ORG * we topLorm 

Hon-ro[H Fesceorch ond Development Compototon 
December 1997 


www lopr.org * ftp.tapr.org * tapr@tapr.org 
uond Sor Raver aO Tope erwies Office Hours: Toe-Fri 9am! 2pm, 3pm-Spm CT 


Kits tL 
TAPRAPAS™ PIC -incode 


TAC2 (Tutally Atcurate Cinch) 


Ment ho 
rth tvs offi co age tau, recy door 
Nivel teles evedipihe. 


MEDS ewacinn af external moderns: b ee ty ee 
br ewiinin of HUD recten in CLE SUGPITT EMG TSE) b2, 
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